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TESTING AND MONITORING PLAN 


40 CFR 146.90 


Facility Information 


Facility Name:  Capio  Sequestration, LLC 
Well Name:  Capio  CCS Well No. 1 
 
Facility Contact:  Peter Hollis, Capio Sequestration – President 


Michael Neese, Capio Sequestration – Senior Vice President 
109 N. Post Oak Ln, Suite 140, Houston, Texas 77024 
832-551-3300/pete@fidelisinfra.com 
 


Well Location:   Pointe Coupee Parish, 
Louisiana  


 
 
This Testing and Monitoring Plan describes how Capio  Sequestration, LLC will 
monitor the site pursuant to 40 CFR 146.90. Demonstrating that the well is operating as planned, 
the carbon dioxide plume and pressure front are moving as predicted, and that there is no 
endangerment to USDWs. The monitoring data collected will be used to validate and adjust the 
geological models used to predict the distribution of the CO2 within the sequestration zone to 
support AOR reevaluations and a non-endangerment demonstration.  


Results of the testing and monitoring activities described below may trigger action according to 
the Emergency and Remedial Response Plan. 


Strategy and Approach for Testing and Monitoring 


This Testing and Monitoring Plan summarizes an integrated strategy for monitoring various 
aspects of the Capio  CCS Well No. 1 CO2 sequestration project, including well 
integrity, various operational parameters, and changes imposed on the geologic system by injection 
practices (i.e., plume, pressure front, and potentially groundwater quality). 


This plan is focused on the operational and injection phase of the CO2 sequestration project and 
has close ties to the pre-operational testing plan and the post–injection site care and closure plan 
since there is overlap in certain types of testing and monitoring activities that occur in these 
separate project phases. For details on the pre-operational testing and post-operational testing and 
monitoring activities, please refer to those plans in Sections 6 and 10, respectively. 


Although the UIC testing and monitoring guidance does not include specific recommendations for 
selecting geochemical monitoring parameters, it does require that they be selected on a site-
specific basis. Therefore, Capio’s strategy is to optimize geochemical monitoring parameter lists 
per USEPA’s Unified Guidance (2009). With this, the goal will be to maximize statistical power 
within the monitoring network and therefore minimize the site-wide false positive rate during any 
given sampling event. 
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It is important to note that this Testing and Monitoring Plan will be revised and refined as new site 
characterization data, computational modeling data, and pre-operational and operational data 
become available. Selection of methods and strategies may need to be altered to remain 
representative of the site-specific risk profile, identified potential concerns, or new technologies 
and methods that become available. 


As discussed in Section 2 (Site Characterization), Capio drilled a Class V stratigraphic test well 
 to supplement site characterization and AOR delineation efforts. This 


included geophysical logging, mud logging, and the collection of core samples. As targeted 
injection intervals were not known during the Class V test well drilling core samples were not 
obtained from the injection zones or confining zones that were modeled for Operational Phase I as 
part of the initial computational modeling and AOR delineation effort. As such, many of the 
material properties used in the initial modeling effort are best estimates based on the geophysical 
logs and the core data interpolated from similar sand zones higher in the stratigraphic column. 
Capio proposes to drill and install the Class VI well (CCS Well No. 1) approximately  


At that time, Capio will collect site-specific data for the 
modeled intervals presented in this application. In particular, Capio will conduct injectivity tests 
to obtain permeability data specific to the modeled intervals. The model will then be calibrated 
with site-specific data, and the AOR and Testing and Monitoring Plan will subsequently be refined 
as needed. 


An overview of the monitoring network within the delineated Area of Review (AOR) is included 
in this plan as Figure 8-1. Information on planned monitoring well construction is included as 
Appendix 8-B to this Plan. 


Quality assurance procedures 


All data quality assurance and surveillance procedures for this sequestration project were designed 
to maintain compliance with the requirements under 40 CFR 146.90(k). Quality assurance (QA) 
requirements for the measurements to be conducted as part of this Plan are described in the Quality 
Assurance and Surveillance Plan (QASP). The direct measurements outlined in this Plan are 
essential to the success of the CO2 sequestration project; therefore, it is imperative that the 
measurements be performed based on best industry practices and by recommended QA protocols 
of geophysical services contractors and equipment manufacturers. The QASP is as Appendix 8-
A. 


Reporting procedures 


Capio will report the results of all testing and monitoring activities to EPA in compliance with the 
requirements under 40 CFR 146.91. 


Carbon Dioxide Stream Analysis [40 CFR 146.90(a)] 


Capio will analyze the CO2 stream during the operational period to yield data representative of its 
chemical and physical characteristics and to meet the requirements of 40 CFR 146.90(a). 
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Sampling location and frequency 


CO2 stream sampling will take place on a quarterly basis, by the following dates each year: 3 
months after the date of authorization of injection, 6 months after the date of authorization of 
injection, 9 months after the date of authorization of injection, and 12 months after the date of 
authorization of injection. 


The CO2 streams will be sourced from  
. Capio may potentially 


accept third party CO2 streams, provided a given stream meets their CO2 product quality 
specifications. A comprehensive analyte list was developed based on the currently known chemical 
characteristics of these CO2 streams (Table 8-1). Sampling this list on a quarterly basis should be 
sufficient to yield data representative of the CO2 stream characteristics in the context of this 
project.  The CO2 product quality specifications will be updated periodically with the goal of 
protecting the  subsurface equipment. 


CO2 stream samples will be collected  via a sampling manifold connected to the 
CO2  in the control building. It is important to sample the CO2  
upstream from the injection point to accurately represent the different impurities that may be 
present in the CO2 stream. The presence of even small amounts of certain impurities has the 
potential to affect the economics of geologic storage downhole, or affect compressor  
operations (Last and Schmick, 2011). 


Analytical parameters 


Capio will analyze the CO2 for the constituents identified in Table 8-1 using the methods listed. 
All parameters will be collected and analyzed quarterly according to the above schedule. These 
parameters were carefully selected based on the modeled composition of Capio’s source streams 
form the  technical review, as well as any impurities that, if present, may 
have a negative impact on the storage capacity of the reservoirs and/or injection well construction 
materials (Last and Schmick, 2011).  
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Table 8-1. Summary of analytical parameters for CO2 stream. 


Parameter 


 


 


 


 


 


 


 


 


 


 


 


 


 


Note: % vol = percentage of the total volume; ppmv = parts per million by volume; ppmw = parts per million by 
weight; .  


Sampling methods 


A sampling station will be installed in the control building near the CO2  and connected  
 via a sampling manifold, which will allow the collection of representative CO2 grab 


samples into containers that can be sealed and shipped to the laboratory. The collection procedure 
will be designed to maintain pressure, supercritical phase, and integrity while allowing ease of 
collection and sample shipment. 


Additional information can be found in Sections A.4.a and B.1.a of the QASP (Appendix 8-A). 


Laboratory to be used/chain of custody and analysis procedures 


Sample analyses will be conducted by a qualified third-party laboratory. Capio will follow the 
methods specified by the EPA’s Air Emission Measurement Center (EMC) Promulgated Test 
Methods, which are codified in the Code of Federal Regulations. See Section D.1 of the QASP for 
further information on chain of custody and analysis procedures (Appendix 8-A). 
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Continuous Recording of Operational Parameters [40 CFR 146.88(e)(1), 146.89(b) and 
146.90(b)] 


Capio will install and use continuous recording devices to monitor injection pressure, rate, and 
volume; the pressure on the annulus between the tubing and the long string casing; the annulus 
fluid volume added; and the temperature of the CO2 stream, as required by 40 CFR 146.88(e)(1), 
146.89(b), and 146.90(b).  


Monitoring location and frequency 


Capio will perform the activities identified in Table 8-2 to monitor operational parameters and 
verify internal mechanical integrity of the injection well. All monitoring will take place at the 
locations and frequencies shown in the table.  


Distributed Fiber Optic Sensing (DFOS), which will include Distributed Temperature Sensing 
(DTS), Distributed Acoustic Sensing (DAS), and Distributed Strain Sensing (DSS), will be 
deployed in CCS Well No. 1 along the outside of the long string casing. Sensors are equipped with 
variable density clips to enable detection prior to casing perforation. Additional DFOS may be 
deployed in one or more monitoring wells to provide sufficient coverage for monitoring the plume. 
The DAS will provide information about micro seismicity and will be utilized to conduct vertical 
seismic profiles. The DTS and DSS provide continuous temperature and pressure monitoring. All 
DFOS measurements will be reported in real-time. Refer to Appendix 8-D of this Plan for details 
on the DFOS technology. 


Table 8-2. Sampling devices, locations, and frequencies for continuous monitoring. 


Parameter Device(s) Location Minimum Sampling/Recording 
Frequency 


Injection pressure  Electronic Pressure 
Transducer 


Injection Wellhead Minute-1 


DSS Outside of the long string 
casing, along wellbore to 
packer 


5 seconds-1 


Injection rate  Coriolis Mass-Flow 
Transmitter or 
equivalent flow 
meter 


Injection Wellhead Minute-1 


  


Injection Volume System Totalizer Downhole in the injection 
well above packer 


Minute-1 


Annular pressure Electronic P/T 
Gauge or 


Injection Wellhead Minute-1 
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equivalent pressure 
transducer 


CO2 stream temperature  Electronic P/T 
Gauge 


Downhole in the injection 
well above packer 


Minute-1 


  


DTS Outside of the long string 
casing, along wellbore to 
packer 


5 seconds-1 


Notes: 


• Sampling frequency refers to how often the monitoring device obtains data from the well for a particular 
parameter.  


• Recording frequency refers to how often the sampled information gets recorded to digital format. 


 


Monitoring details 


The mass flow rate of CO2 injected into the well will be measured by a flow meter skid with a 
Coriolis mass flow transmitter, or equivalent flow meter device. The flow meter will have an 
analog output (Micro Motion Coriolis Flow and Density Meter Elite Series or similar). A total of 
three flow meters will be supplied, providing two spare flow meters to allow for flow meter 
servicing and calibration. The flow meters will be connected to the main CO2 storage site SCADA 
system for continuous monitoring and control of the CO2 injection rate into the well. 


The pressure of the injected CO2 will be continuously measured at a regular frequency by an 
electronic pressure transducer with analog output mounted on the CO2 line associated with each 
injection well at a location near the wellhead. The transducer will be connected to the annulus 
pressurization system (APS) programmable logic controller (PLC) located adjacent to the injection 
well pad. 


The temperature of the injected CO2 will be continuously measured at the well at a regular 
frequency by an electronic temperature transmitter. The temperature transmitter will be mounted 
in a temperature well in the CO2 line at a location close to the pressure transmitter near the 
wellhead. The transmitter will be connected to the APS PLC located adjacent to the injection well 
pad. 


Instruments for measuring surface injection pressure and temperature will be calibrated initially 
before commencing injection and recalibrated periodically per the manufacturer's specifications. 


An electronic P/T gauge will be installed in the annular space approximately 30 ft above the 
packer, reading through the tubing to continuously measure CO2 injection P/T inside the tubing at 
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this depth. In addition, injection P/T will be continuously measured at the surface via real-time P/T 
instruments installed in the CO2  near the  interface with the wellhead. 


The CO2 injection stream will be continuously monitored at the surface for pressure, temperature, 
and flow, as part of the instrumentation and control system. The P/T will also be monitored at a 
position located immediately above the injection zones at the end of the injection tubing. The 
downhole sensor will be the point of compliance for maintaining injection pressure below 90% of 
formation fracture pressure.  


DSS/DTS will be utilized outside of the long string casing to continuously monitor P/T within the 
injection zones. 


Corrosion Monitoring 


To meet the requirements of 40 CFR 146.90(c), Capio will monitor injection well materials during 
the operation period for loss of mass, thickness, cracking, pitting, and other signs of corrosion to 
ensure that the well components meet the minimum standards for material strength and 
performance. Capio will monitor corrosion using the corrosion coupon method according to the 
description below. 


Monitoring location and frequency 


The corrosion of well casing and tubing materials will be monitored on a quarterly basis using the 
corrosion coupon method, beginning three months after the date of authorization of injection. This 
frequency will be changed to once every 6 months after the first year of operation. The coupons 
will be deployed and located within the CO2 injection tubing using wireline equipment and will be 
comprised of the same material as the well’s casing and tubing. See Section 5 of this application 
for injection well construction and material details. 


Sample description 


Samples of materials used in the construction of the injection well that will come into contact with 
the injected CO2 will be included as part of the corrosion coupon method (i.e., long string casing 
materials and injection tubing materials). Prior to initial deployment, the coupons will be weighed, 
measured, and photographed according to applicable ATSM methods as a baseline assessment.  


Monitoring details 


The coupons will be handled and assessed for corrosion in accordance with ASTM International 
(ASTM) Method G1-03, Standard Practice for Preparing, Cleaning, and Evaluating Corrosion Test 
Specimens (ASTM International, 2017).  


Any coupons not in use and those that will be deployed for use will be stored in a non-corrosive 
environment to maintain integrity. The coupons must be subjected to the well’s environment for a 
significant period of time (i.e., several months to years). At the prescribed frequency, the coupons 
will be removed and visually inspected for signs of corrosion. The coupons will also be weighed 
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and measured and observations will be recorded. The corrosion rate will be calculated using the 
weight loss method, which is the weight loss of the coupon during the exposure period divided by 
the length of the exposure period (Jaske et al., 1995). 


As corrosion rates measured on a coupon cannot be entirely representative of actual corrosion rates 
experienced by well materials, periodic wireline casing inspection logs (CILs) may also be used 
to evaluate the condition of the injection well casing and tubing. The frequency of running these 
logs will be determined on a site-specific basis (e.g., physical and chemical characteristics of the 
injectate), keeping the injection well’s performance in consideration. Capio will follow EPA 
Region 9’s CIL Guidance, which is included as Appendix 8-C of this Plan. The wireline tools will 
be lowered into the well to directly measure defects in the well casing and tubing. The tools that 
may be used include: 


• Mechanical tools, such as caliper logs, which measure the internal diameter of the casing 
in several directions and allow the detection of loss of thickness of the well casing; 


• Electromagnetic tools, which can accurately measure corrosion effects, such as pitting 
depths and metal loss is tubing or casing; and 


• Ultrasonic imaging tools, which use a high transducer frequency to measure anomalies in 
the tubing or casing in terms of wall thickness (Schlumberger, 2009). 


Corrosion Prevention 


Preventative measures may be employed to prevent and/or inhibit corrosion of the injection well 
materials. The enactment of these preventative measures depends on corrosion monitoring results 
and results from CO2 stream analysis throughout the operational period. Preventative measures 
may include the introduction of anticorrosion chemicals to the CO2 stream and the use of 
consumable cathodic protection plates on the surface injection system. Any corrosion inhibitors 
used must be chemically compatible with the CO2 stream and periodic fluid sampling will need to 
be conducted within the system to verify the inhibitor is present at proper concentrations for 
corrosion prevention. 


Above Confining Zone Monitoring  


Capio will monitor groundwater quality and geochemical changes above the confining zone during 
the operational period to meet the requirements of 40 CFR 146.90(d). 


Monitoring location and frequency 


Table 8-3 shows the planned monitoring methods, locations, and frequencies for groundwater 
quality and geochemical monitoring above the confining zone. Figure 8-1 shows the planned 
groundwater monitoring locations within the AOR and Figures 8-2 through 8-9 show the 
monitoring locations relative to the predicted CO2 plume extent over various time intervals. 
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Groundwater monitoring well cluster GMW-1 will be located approximately  
of CCS Well No. 1. This cluster was placed close to the injection well so that it would a) capture 
ambient conditions near the injection well during the pre-operational period and b) be located 
within the predicted CO2 plume extent within the first year of injection (Figure 8-2).  


Groundwater monitoring well cluster GMW-2 will be located at  
 predicted extent of the CO2 plume for Operational Period Phase 


I and existing artificial penetrations. This cluster will be phased into the monitoring plan after 
Operational Period Phase I ends and before CO2 is predicted to migrate to that location.  


GMW-1D and GMW-2D will monitor the lowermost sand interval above the uppermost confining 
zone, which is within the . This target monitoring zone is located 
immediately above the overall confining zone system rather than immediately above the confining 
layer overlying injection Phase I. Additional sand layers above those utilized in Operational Phase 
I will be developed for injection in later Operational Phases; therefore, monitoring above the 
overall injection and confining zone system avoids introducing artificial vertical migration 
pathways for fluids within the AOR. GMW-1M and GMW-2M will monitor the lowermost 
USDW, which is part of the . GMW-1S and GMW-2S will monitor the 


 Aquifer, which is the shallow aquifer utilized locally for potable water 
wells. Wells GMW-1M and GMW-1S will be phased into the operational monitoring plan 
beginning in Year 6 of Operational Phase I, as the CO2 plume is predicted to migrate to the closest 
artificial penetrations around Year 6 (Figure 8-7). 


All baseline sampling will occur on a quarterly schedule prior to authorization of injection. In order 
to account for seasonal and temporal variability, the quarterly baseline sampling will take place 
every 3 months for 8 consecutive quarters (2 years). During the operational period, quarterly 
sampling will take place by the following dates each year: 3 months after the date of authorization 
of injection, 6 months after the date of authorization of injection, 9 months after the date of 
authorization of injection, and 12 months after the date of authorization of injection. Annual 
sampling will take place up to 45 days before the anniversary date of authorization of injection 
each year.  


Capio will follow the methods outlined in the EPA’s Unified Guidance (2009) for evaluating 
groundwater data. This will include the establishment of site background values during the pre-
operational period and how to appropriately determine if data collected during the operational 
period deviate from site background values using statistics. Additionally, Capio will continue to 
optimize the geochemical monitoring parameter list to maximize statistical power within the 
monitoring network and therefore minimize the site-wide false positive rate during any given 
sampling event. 


The computational model will be calibrated with site-specific characterization and monitoring data 
during the pre-operational period. If future monitoring results suggest differences in the delineated 
AOR, additional monitoring wells for the operational period (injection phase) may be proposed as 
part of a phased approach in a later revision(s) to this Plan. 
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Table 8-3. Monitoring of groundwater quality and geochemical changes above the confining zone.  
 


Target 
Formation 


Monitoring 
Activity 


Monitoring 
Location(s) 


Estimated 
Total 


Depth (ft) 


Pre-Operational 
Plan 


Operational Plan 


Lowermost 
Sand 
Interval 
Above 
Confining 
Zone 


 


Groundwater 
Sampling 


GMW-1D  Baseline = 8 
consecutive 
quarterly events. 
 
 


Operational Phase I = Years 
0-8: quarterly monitoring of 
analytical parameters and 
continuous monitoring of 
field parameters (Table 8-4); 
switch to annual (analytical) 
if hydrostatic pressure 
conditions are observed at 
CCS Well No. 1. 
 
Operational Phase II = Years 8 
to TBD: quarterly monitoring 
of analytical parameters and 
continuous monitoring of 
field parameters (Table 8-4); 
switch to annual (analytical) 
if hydrostatic pressure 
conditions are observed at 
CCS Well No. 1. 


Groundwater 
Sampling 


GMW-2D  Baseline = 8 
consecutive 
quarterly events, 
to be completed 
before Phase I 
CO2 plume 
reaches location 
or by Year 6 of 
Operational 
Phase I 
(whichever comes 
first). 


Operational Phase II = Years 8 
to TBD: quarterly monitoring 
of analytical parameters and 
continuous monitoring of 
field parameters (Table 8-4); 
switch to annual (analytical) 
if hydrostatic pressure 
conditions are observed at 
CCS Well No. 1. 
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Target 
Formation 


Monitoring 
Activity 


Monitoring 
Location(s) 


Estimated 
Total 


Depth (ft) 


Pre-Operational 
Plan 


Operational Plan 


Lowermost 
USDW 


 
 


Groundwater 
Sampling 
 


GMW-1M 
 


Baseline = 8 
consecutive 
quarterly events. 
 
 


Operational Phase I = Years 
6-8: quarterly monitoring of 
analytical parameters and 
continuous monitoring of 
field parameters (Table 8-4); 
switch to annual (analytical) 
if hydrostatic pressure 
conditions are observed at 
CCS Well No. 1. 
 
Operational Phase II = Years 8 
to TBD: quarterly monitoring 
of analytical parameters and 
continuous monitoring of 
field parameters (Table 8-4); 
switch to annual (analytical) 
if hydrostatic pressure 
conditions are observed at 
CCS Well No. 1. 


Groundwater 
Sampling 
 


GMW-2M 
 


Baseline = 8 
consecutive 
quarterly events, 
to be completed 
before Phase I 
CO2 plume 
reaches location 
or by Year 6 of 
Operational 
Phase I 
(whichever comes 
first). 


Operational Phase II = Years 8 
to TBD: quarterly monitoring 
of analytical parameters and 
continuous monitoring of 
field parameters (Table 8-4); 
switch to annual (analytical) 
if hydrostatic pressure 
conditions are observed at 
CCS Well No. 1. 
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Target 
Formation 


Monitoring 
Activity 


Monitoring 
Location(s) 


Estimated 
Total 


Depth (ft) 


Pre-Operational 
Plan 


Operational Plan 


 


 
 


Groundwater 
Sampling 


GMW-1S  Baseline = 8 
consecutive 
quarterly events. 
 
 


Operational Phase I = Years 
6-8: quarterly monitoring of 
analytical parameters and 
continuous monitoring of 
field parameters (Table 8-4); 
switch to annual (analytical) 
if hydrostatic pressure 
conditions are observed at 
CCS Well No. 1. 
 
Operational Phase II = Years 8 
to TBD: quarterly monitoring 
of analytical parameters and 
continuous monitoring of 
field parameters (Table 8-4); 
switch to annual (analytical) 
if hydrostatic pressure 
conditions are observed at 
CCS Well No. 1. 


Groundwater 
Sampling 


GMW-2S  Baseline = 8 
consecutive 
quarterly events, 
to be completed 
before Phase I 
CO2 plume 
reaches location 
or by Year 6 of 
Operational 
Phase I 
(whichever comes 
first). 


Operational Phase II = Years 8 
to TBD: quarterly monitoring 
of analytical parameters and 
continuous monitoring of 
field parameters (Table 8-4); 
switch to annual (analytical) 
if hydrostatic pressure 
conditions are observed at 
CCS Well No. 1. 


      Notes: 


1. See Figure 8-1 for monitoring locations. 


2. Other Operational Period Phases TBD during AOR updates. 


3. Post-Operational Period will include all Operational Period well clusters, plus any additional TBD during 
AOR updates. Refer to the Post-Injection Site Care Plan for additional detail. 
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Analytical parameters 


Table 8-4 identifies the parameters to be monitored and the analytical methods Capio will use. 


Table 8-4. Summary of analytical and field parameters for groundwater samples.  


Parameters Analytical Methods 


Lowermost Sand Interval above confining zone 


Analytical:  Calcium, Magnesium, Sodium, Potassium, 
Chloride, Sulfate, Total Dissolved Solids, Dissolved CO2, 
Alkalinity (as bicarbonate), Arsenic, Iron, Magnesium 
 
Field: pH, Specific Conductance, Temperature, Pressure 


Analytical: Per EPA SW-846 guidance 
 
 
 
Field: Continuous pH/SC/T/P monitoring via downhole 
sensors 


Lowermost USDW  


Analytical: Calcium, Magnesium, Sodium, Potassium, 
Chloride, Sulfate, Total Dissolved Solids, Dissolved CO2, 
Alkalinity (as bicarbonate), Arsenic, Iron, Magnesium 
 
Field: pH, Specific Conductance, Temperature, Pressure 


Analytical: Per EPA SW-846 guidance 
 
 
 
Field: Continuous pH/SC/T/P monitoring via downhole 
sensors 


Local USDW  


Analytical:  Calcium, Magnesium, Sodium, Potassium, 
Chloride, Sulfate, Total Dissolved Solids, Dissolved CO2, 
Alkalinity (as bicarbonate), Arsenic, Iron, Magnesium 
 
Field: pH, Specific Conductance, Temperature, Pressure 


Analytical: Per EPA SW-846 guidance 
 
 
 
Field: Continuous pH/SC/T/P monitoring via downhole 
sensors 


Sampling methods  


Groundwater sampling will be performed based on the methods and practices described in Section 
B.1.a of the QASP. (Appendix 8-A). 


Laboratory to be used/chain of custody procedures 


Sample analyses will be conducted by a third-party laboratory certified to conduct the noted 
analysis in the State of Louisiana. See Section A of the Capio QASP for further information on 
chain of custody and analysis procedures (Appendix 8-A). 


External Mechanical Integrity Testing 


Capio will conduct one of the tests presented in Table 8-5 during the injection phase to verify 
external MI as required by 40 CFR 146.89(c) and 146.90.  
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Testing location and frequency 


As required by the Class VI rule (40 CFR 146.87(a)(4)), an external MIT will be conducted prior 
to injection to establish baseline. During the injection phase, an external MIT will be conducted 
annually as required by 40 CFR 146.89(c) and 146.90(e), up to 30 days before the anniversary date 
of authorization of injection each year. After cessation of injection and prior to plugging of the 
injection well, final external MIT will be conducted as required by 40 CFR 146.92(a). The DFOS 
sensors deployed at CCS Well No. 1 will additionally allow supplemental continuous monitoring 
of external mechanical integrity.  


In addition to continuous monitoring via DTS/DAS, one of the following MITs will be performed 
during each testing period:  


Table 8-5. MITs. 


Test Description Location Frequency 


Standard 
Temperature Logging 


• Injection well casing 
• Monitoring well 


casing 


• Annually for the injection well during injection 
phase  
Every 5 years on any monitoring wells that 
penetrate the confining zone  


Standard Noise 
Logging 


• Injection well casing 
• Monitoring well 


casing 


• Annually for the injection well during injection 
phase  


• Every 5 years on any monitoring wells that 
penetrate the confining zone  


Temperature and 
Noise Logging via 
DTS/DAS 


• CCS Well No. 1, 
outside of the long 
string casing from 
storage interval to 
surface  


• Outer casing of any 
monitoring wells 
that penetrate the 
upper confining 
zone (mid-Miocene 
shales) 


• Continuous 


 


Testing details 


Temperature logging is used to identify temperature anomalies near the well bore, which can 
therefore allow the identification of casing leaks. In order to conduct temperature logging, the 
injection well must be shut-in (i.e., temporary cessation of injection) to allow any temperature 
effects related to injection to dissipate and for temperature to equilibrate towards a static level. 
Thirty Six (36) hours is a sufficient shut-in period (USEPA, 2013; USEPA Region 5, 2008); 
therefore, this will be the minimum shut-in period for conducting temperature logging. The 
temperature logging tool is a wireline tool that is slowly lowered into the well casing, while 
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measurements are collected in real time. A baseline temperature survey is conducted prior to 
injection. Intermediate and final temperature survey(s) will follow injection. Any leakage of fluids 
out of the injection well will be an anomaly in the otherwise linear temperature log, as the 
temperature within the surrounding formation will be altered from the leaking fluid. All logs will 
be compared to the baseline log taken prior to injection. 


Standard temperature logging tools are capable of detecting very small changes in temperature. 
However, the accuracy and precision of the logging tool is dependent on the movement of the tool 
within the well casing during the logging process. The tool must be moved slowly in order to 
obtain accurate measurements and in order for the results to be reproducible, the movement speed 
must be consistent as well. 


Standard noise logging is used to detect turbulent flow resulting from irregular channels formed 
within well cement, therefore allowing the detection of leaks within the well cement. Unlike 
temperature logging, noise logging can be completed while injection is still occurring. As 
recommended by USEPA (2013), measurements will be made at intervals of 100 feet to first create 
a log on a coarse grid. If any anomalies are found on the coarse log, a finer grid will be constructed 
on the coarse intervals with high noise levels at intervals of 20 feet. In addition, measurements will 
be made at 10-foot intervals through the first 50 feet above the injection interval and at intervals 
of 20 feet within 100 feet above that zone and the base of the lowermost USDW. Additional 
measurements may be taken as needed to distinguish at what depths the noise is produced. As with 
temperature logging, all logs will be compared to the baseline log taken prior to injection, and any 
departures will be considered an anomaly. The USEPA UIC Program Class VI Well Testing and 
Monitoring Guidance (2013) suggests that: “Ambient noise while injecting that produces a signal 
greater than 10 millivolts (mV) may indicate leakage and potential loss of external mechanical 
integrity.” Therefore, this will constitute a failure of the noise log MIT. 


Temperature and noise logging via DTS/DAS will allow continuous monitoring for leak detection 
along the entire length of the long string casing. The use of permanent fiber optics for mechanical 
integrity testing avoids the need to shut-in the injection well and temporarily cease injection 
operations. The sensors have robust sensitivity and report monitoring data in real-time. This will 
be a supplemental monitoring method in addition to standard testing methods highlighted above. 


Internal MITs are also required by the Class VI rule in order to demonstrate that there are no 
significant leaks in the injection well construction materials. This is covered in the preceding 
section of this plan entitled “Continuous Recording of Operational Parameters [40 CFR 
146.88(e)(1), 146.89(b) and 146.90(b)].” 


All monitoring wells under this permit will be designed and constructed to maintain mechanical 
integrity. Once constructed, any monitoring wells that reach the upper confining zone (mid-
Miocene shales) will undergo a baseline external MIT and additional external MIT at least every 
5 years thereafter until the monitoring wells are plugged. 
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Pressure Fall-Off Testing 


Capio will perform pressure fall-off tests during the injection phase as described below to meet 
the requirements of 40 CFR 146.90(f).  


Testing location and frequency 


Pressure fall-off testing will be performed: 


• During injection, approximately every 5 years; and 


•  At the end of the injection period.  


Capio will conduct fall-off testing according to the testing details below. The permitting agency 
will be notified 30 days before testing commences. 


Testing details 


To conduct pressure fall-off testing, injection of CO2 will be ceased temporarily (i.e., shut-in the 
injection well). Details on temporary CO2 stream routing for both scheduled and unscheduled shut-
ins can be found in the Contingency Plan. A wireline tool for continuous pressure and temperature 
monitoring will be deployed downhole with a casing collar locator. The wireline tool with a 
downhole pressure sensor will be set in the injection interval and prepared for injection. Following 
a one-hour equalization period, the wireline will record the baseline pressure. Using the existing 
pumps, the well operator will commence injection at a constant rate at or above the normal 
injection rate and continue for one week. Capio will periodically measure and record the injection 
rate and collect samples for analytes specified in Table 8-1 of this plan (CO2 stream analysis). The 
well operator will cease injection after 24 hours. Following injection, the wireline will record the 
pressure until radial flow equilibrium is achieved. Temperature measurements will be collected in 
conjunction with the pressure measurements to assist in data interpretation. The tools will be 
removed from the well and operation of the well will be returned to normal operations. A report 
containing the pressure fall-off data and interpretation of the reservoir ambient pressure will be 
submitted to the permitting official within 30 days of the test. 


Carbon Dioxide Plume and Pressure Front Tracking 


Capio will employ direct and indirect methods to track the extent of the carbon dioxide plume and 
the presence or absence of elevated pressure during the operation period to meet the requirements 
of 40 CFR 146.90(g).  


Table 8-6 presents the methods that Capio will use to monitor the position of the CO2 plume and 
pressure front, including the activities, locations, and frequencies Capio will employ. Quality 
assurance procedures for these methods are presented in section A.4.a of the QASP (Appendix 8-
A). 


The predicted CO2 plume extents at various time intervals are shown in Figures 8-2 through 8-9. 
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Direct pressure-front monitoring details 


Capio will utilize Distributed Fiber Optic Sensing at CCS Well No. 1 along the outside of the long 
string casing. Capio will use Distributed Temperature Sensing (DTS)/ Distributed Strain Sensing 
(DSS) for direct, continuous, real-time monitoring of temperature and the pressure front within the 
injection zone. Sensors are equipped with variable density clips to enable detection prior to casing 
perforation. Additional DFOS may be deployed in one or more monitoring wells, depending on 
future revisions to AOR.  


Indirect plume and pressure-front monitoring details 


Indirect geophysical monitoring of the plume and pressure front is required to supplement the 
direct pressure front monitoring. 


Capio will conduct a baseline 3D seismic survey prior to the authorization of injection. This will 
supplement the site characterization efforts and assist in the refinement of the geologic model by 
providing additional details on the initial state of the reservoir  prior to injection.  


The DFOS network at CCS Well No. 1 will also be utilized for the indirect monitoring activities. 
Time-lapse 3D vertical seismic profiles (VSPs) will indirectly monitor the CO2 plume movement 
and development. VSPs use DAS and offer higher resolution images of the subsurface than surface 
seismic, as well as better repeatability (El-kaseeh et al., 2018). These surveys will be conducted 
on an annual basis during the operational period, up to 45 days before the anniversary date of 
authorization of injection each year.  Additionally, DAS will be used to monitor micro seismicity. 
DAS continuously detects and reports seismic events as small as magnitude -1.4 in real-time.  


Refer to Appendix 8-D of this Plan for additional details on the DFOS technology and applications 
for CO2 plume and pressure front monitoring. 


Table 8-6. Plume and pressure-front monitoring activities.  


Target Formation Monitoring Activity Monitoring 
Location(s) 


Spatial Coverage Frequency 


DIRECT PRESSURE-FRONT MONITORING 


Injection Zones 
 


 


DTS/DSS CCS Well No. 1 Distributed 
measurements from 
surface to base of 
storage interval 


Pre-Operational: 
Continuous 
 
Operational: 
Continuous 
 


INDIRECT PLUME AND PRESSURE-FRONT MONITORING 


Injection Zones 
 


3D Seismic Survey Full AOR coverage, 
focused on plume 
extent area 


Approximately  
acres 
 


Pre-Operational: 
One baseline survey 
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Target Formation Monitoring Activity Monitoring 
Location(s) 


Spatial Coverage Frequency 


 Time-Lapse VSP Survey CCS Well No. 1 Full coverage of 
approximately  
acres 


Pre-Operational: 
One baseline survey 
 
Operational: Annual 


Injection Zones 
 


DAS Passive Seismicity CCS Well No. 1 Vertical: distributed 
measurements from 
surface to base of 
storage interval 
 
Lateral:  acres 
 
 


Pre-Operational: 
Continuous 
 
Operational: 
Continuous 


 


Notes: 


1. Pre-operational monitoring/baseline will be conducted before injection is authorized. 


2. Operational monitoring will be conducted during the injection phase. 


 


Throughout the operational period, Capio will review and evaluate plume and pressure front 
migration data on a quarterly basis at a minimum. As stated in the Area of Review and 
Corrective Action Plan, data will be considered a deviation when pressure front and/or plume 
tracking data differ from model predictions by 25% or more. Should this deviation occur, an 
AOR re-evaluation will be triggered. Refer to the Area of Review and Corrective Action Plan for 
additional detail on the AOR re-evaluation process. 


Wetland Testing and Monitoring 


Development, construction, and operation of the surface infrastructure may impact nearby 
wetlands (Figure 8-10).  In the event that such impacts occur, Capio will mitigate those impacts 
and conduct testing and monitoring of the wetland mitigation in accordance with all State of 
Louisiana and Federal requirements.   
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A. Project Management 


A.1. Project/Task Organization 


A.1.a Key Individuals and Responsibilities 


The key individuals for the Testing and Monitoring Task are: 


• The SCS Engineers’ Project Manager (PM), who provides overall coordination and 
responsibility for all organizational and administrative aspects of the project.  The PM is 
responsible for the planning, funding, schedules, and controls needed to implement project 
plans and ensure that project participants adhere to the plan. 


• The SCS Engineers’ Quality Engineer (QE), who identifies quality-affecting processes and 
monitors compliance with project requirements.  The QE is responsible for ensuring that 
this Quality Assurance and Surveillance Plan (QASP) meets the project’s quality assurance 
requirements, monitoring project staff compliance with them, and documentation of those 
activities in the project records. 


• The Testing and Monitoring Plan Task Lead (T&MP TL), who is responsible for the day-
to-day implementation of the Testing and Monitoring Plan activities.  The T&MP TL is 
responsible for developing, maintaining, and updating all well testing and monitoring 
plans, including this QASP; and for project conformance to the requirements of this QASP. 


• Subject Matter Experts (SMEs), who have specialized knowledge in areas covered by the 
Testing and Monitoring Plan, including geologists, hydrologists, chemists, atmospheric 
scientists, ecologists, etc.  The role of these SMEs is to develop testing and monitoring 
plans, to collect environmental data specified in those plans using best practices, and to 
maintain and update those plans as needed.  The SMEs, assisted by the T&MP TL, are 
responsible for planning, collecting, and ensuring the quality of testing and monitoring data 
and managing all necessary metadata and provenance for these data. The SMEs are also 
responsible for data analysis and data products (e.g., publications), and acquisition of 
independent data quality/peer reviews. 


A.1.b. Independence from Project QA Manager and Data Gathering 


The QE reports directly to the PM and is responsible for compliance of all Testing and Monitoring 
Plan activities with this QASP.  Those responsible for data gathering activities (I.e., field 
technicians and SMEs will report to the PM through the T&MP TL.  The QE will not conduct data 
gathering activities, but rather will provide an independent review of the data gathering and 
documentation activities with respect to conformance with this QASP.   


A.1.c. QA Project Plan Responsibility 


The QE has the final responsibility for development and maintenance of this QASP, and its 
conformance with all applicable quality requirements.  The T&MP TL has the final responsibility 
for implementation of this QASP to meet Testing and Monitoring Plan Task objectives.   
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A.1.d. Organizational Chart for Key Project Personnel 


The organizational structure specific to the Testing and Monitoring Plan is shown in Figure A.1.   


A.2. Problem Definition/Background 


A.2.a. Reasons for Initiating the Project 


Capio  Sequestration, LLC (Capio) wants to design, permit and implement a Carbon 
Capture and Storage (CCS) project in the  Pointe 
Coupee Parish, Louisiana.  


A.2.b. Regulatory Information 


The U.S. Environmental Protection Agency (EPA) established requirements for CO2 geologic 
sequestration under the Underground Injection Control (UIC) Program for Geologic Sequestration 
(GS) Class VI Wells. These federal requirements (codified in the U.S. Code of Federal Regulations 
[40 CFR 146.81 et seq.], known as the Class VI Rule) set minimum technical criteria for CO2 
injection wells for the purposes of protecting underground sources of drinking water (USDWs). 
Testing and Monitoring Requirements (40 CFR 146.90) under the Class VI Rule require owners 
or operators of Class VI wells to develop and implement a comprehensive testing and monitoring 
plan that includes injectate monitoring; corrosion monitoring of the well’s tubular, mechanical, 
and cement components; pressure fall-off testing; groundwater quality monitoring; and CO2 plume 
and pressure-front tracking. These requirements (40 CFR 146.90[k]) also require owners and 
operators to submit a QASP for all testing and monitoring requirements. 


This QASP details all aspects of the testing and monitoring activities that will be conducted, and 
ensures that they are verifiable, including the technologies, methodologies, frequencies, and 
procedures involved. As the project evolves, this QASP will be updated in concert with the Testing 
and Monitoring Plan. 


A.3. Project/Task Description 


Capio will implement the Testing and Monitoring Plan as part of its program to verify that the 
storage site is operating as permitted and is not endangering any Underground Sources of Drinking 
Water (USDWs). The Testing and Monitoring Plan includes operational CO2 injection stream 
monitoring, well corrosion and mechanical integrity testing, geochemical and indicator parameter 
monitoring of both the reservoir and shallow USDWs, and indirect geophysical monitoring, for 
characterizing the complex fate and transport processes associated with CO2 injection. Table A.1 
summarizes the general Testing and Monitoring tasks, methods, and frequencies.  
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Table A.1. Summary of Testing and Monitoring.  


Activity Location(s) Method Analytical Technique Lab/Custody Purpose 


Carbon dioxide stream 
analysis Sampling Manifold Laboratory analysis of 


CO2 stream 


EPA’s Air Emission 
Measurement Center 


(EMC) Promulgated Test 
Methods 


TBD 
Yield data representative 


of its chemical and 
physical characteristics 


Injection rate and 
volume 


Injection Wellhead 
 


Downhole in the 
injection well above 


packer 


Coriolis Mass-Flow 
Transmitter or 


equivalent flow meter 
 


System Totalizer 


Direct measurement  
 N/A 


Monitor operational 
parameters and verify 


internal mechanical 
integrity of the injection 


well 


Injection pressure 


Injection Wellhead 
 


Outside of the long 
string casing, along 
wellbore to packer 


Electronic Pressure 
Transducer 


 
DSS 


Direct measurement  
 N/A 


Monitor operational 
parameters and verify 


internal mechanical 
integrity of the injection 


well 


Annular pressure Injection Wellhead 
Electronic P/T Gauge or 


equivalent pressure 
transducer 


Direct measurement  
 N/A 


Monitor operational 
parameters and verify 


internal mechanical 
integrity of the injection 


well 


Downhole pressure/ 
temperature 


Downhole within 
sampling interval of 


monitoring wells. 


Electronic Gauge or 
equivalent transducer 


Direct measurement via 
downhole sensors 


 
N/A 


Monitor aquifers for 
changes in P/T indicative 


of leak from reservoir 
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Activity Location(s) Method Analytical Technique Lab/Custody Purpose 


Corrosion monitoring Within the CO2 injection 
tubing Corrosion Coupon 


Mechanical tools 
 


Electromagnetic tools 
 


Ultrasonic imaging tools 


N/A 


Monitor for loss of mass, 
thickness, cracking, 


pitting, and other signs 
of corrosion to ensure 


that the well 
components meet the 


minimum standards for 
material strength and 


performance 


Mechanical integrity 


 
CCS Well No. 1, outside 
of the long string casing 
from storage interval to 
surface  


 
Outer casing of any 


monitoring wells that 
penetrate the upper 
confining zone


 


Temperature Logging 
 


Noise Logging 
N/A N/A 


Monitor wellbore 
integrity to determine if 


leaks are present 


Groundwater 
monitoring  


Lowermost Sand Interval 
above confining zone 


 
Lowermost USDW 


 
 


Local USDW  


Groundwater Sampling 
 


Pressure/ 
Temperature Monitoring 


EPA SW-846  
 


TBD 
 


Monitor for changes in 
groundwater chemistry  


Plume/Pressure Front 
Tracking Injection Zone DAS/DTS/DSS Real-time, continuous 


fiber optics  N/A 


Track movement and 
position of pressure 
front and CO2 and 


monitor for induced 
seismicity 
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Activity Location(s) Method Analytical Technique Lab/Custody Purpose 


      


Pressure Fall Off Testing 
(FOT) Injection tubing Wireline Tool Direct Measurement TBD 


Monitor for changes in 
the near wellbore 


environment that may 
impact injectivity and 


pressure increase 


 


The objective of the storage site monitoring program is to select and implement a suite of monitoring technologies that are both 
technically robust and cost-effective and provide an effective means of 1) evaluating CO2 mass balance (i.e., verify that the site is 
operating as permitted) and 2) detecting any unforeseen containment loss (i.e., verify that the site is not endangering any USDWs). Both 
direct and indirect measurements will be used collaboratively with numerical models of the injection process to verify that the storage 
site is operating as predicted and that CO2 is effectively sequestered within the targeted deep geologic formation and is fully accounted 
for. The approach is based in part on reservoir-monitoring wells, pressure fall-off testing, and indirect (e.g., geophysical) methods. 
Early-detection monitoring wells will target regions of increased leakage potential (e.g., proximal to wells that penetrate the caprock). 
During baseline monitoring, a comprehensive suite of geochemical and isotopic analyses will be performed on fluid samples collected 
from the reservoir and overlying monitoring intervals. 


These analytical results will be used to characterize baseline geochemistry and provide a metric for comparison during operational 
phases. Selection of this initial analyte list was based on relevance for detecting the presence of fugitive brine and CO2. The results for 
this comprehensive set of analytes will be evaluated and a determination made regarding which analytes to carry forward through the 
operational phases of the project. This selection process will consider the uniqueness and signature strength of each potential analyte 
and whether its characteristics provide for a high-value leak-detection capability. Indicator parameters will be used to inform the 
monitoring program. Once baseline conditions and early CO2 arrival responses have been established, observed relationships between 
analytical measurements and indicator parameters will be used to guide less-frequent aqueous sample collection and reduced analytical 
parameters in later years. 


 







   


 


Class VI Testing and Monitoring Plan for Capio  Sequestration, LLC 
Permit Number: TBD  Page 42 of 94 


 


A.4.Quality Objectives and Criteria 


A.4.a. Performance/Measurement Criteria 


The qualitative and quantitative design objective of the Capio Storage Project’s testing and 
monitoring activities is to monitor the performance of the storage reservoir relative to permit and 
USDW protection requirements. The design of these activities is intended to provide reasonable 
assurance that decision errors regarding compliance with the permit and/or protection of the 
USDW are unlikely. In accordance with EPA 2013 EPA 816-R-13-001 – Testing and Monitoring 
Guidance, the well testing and monitoring program includes operational CO2 injection stream 
monitoring, well MIT, geochemical and indicator parameter monitoring of various monitoring 
zones, and indirect geophysical monitoring. Note that the selection of specific monitoring 
instrumentation (except for Distributed Fiber Optic Sensing at CCS Well No. 1) is to be determined 
(TBD); therefore, specifications for detection limits, accuracies, and precisions of the monitoring 
instrumentation are listed as such in the tables. 


CO2 Stream Analysis 


The CO2 injection stream will be continuously monitored at the surface for pressure, temperature, 
and flow, as part of the instrumentation and control systems for the Capio Storage Project. Periodic 
grab samples will also be collected and analyzed to track CO2 composition and purity. The pressure 
and temperature will be monitored within the injection well at a position located immediately 
above the injection zone at the end of the injection tubing. The downhole sensor will be the point 
of compliance for maintaining injection pressure below 90 percent of formation fracture pressure. 


The composition and purity of the CO2 injection stream will be monitored through the periodic 
collection and analysis of grab samples. 


Pressure monitoring of the CO2 stream at elevated pressure will be done using analog gauges, 
digital pressure transmitters, or pressure transmitters with local digital readouts. Flow monitoring 
will be conducted using Coriolis mass type meters. Normal temperature measurements will be 
made using thermocouples (TCs) or resistance temperature detectors (RTDs). A Supervisory 
Control and Data Acquisition (SCADA) system will be used to transmit operational power plant, 
pipeline, and injection well data long distances (~30 mi) for the pipeline and storage project. 


Groundwater Monitoring 


Groundwater will be monitored at multiple locations. Several clusters will be used to monitor the 
location of the CO2 plume. As specified in the Testing and Monitoring Plan, Capio will monitor 
three target groundwater zones: 


1.  
2.  
3.  
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Fluid sampling (and subsequent geochemical analyses) and continuous monitoring of indicator 
parameters will be conducted at each monitoring well. 


Indicator Parameter Monitoring – Fluid pressure, temperature, pH, and specific conductance 
(P/T/pH/SpC) will be monitored continuously. These are the most important parameters to be 
measured in real time within the monitoring interval of each well. These are the primary parameters 
that will indicate the presence of CO2 or CO2-induced brine migration into the monitored interval. 
A data-acquisition system will be located at the surface to store the data from all sensors at the 
well site and will periodically transmit the stored data to the MVA data center in the control 
building. In addition, monitoring wells may be outfitted with Distributed Fiber Optic Sensing 
(DFOS) technology (TBD). 


Geochemical Monitoring – Aqueous samples will be collected from each monitoring well. 
Baseline sampling will be conducted on a quarterly basis for 8 consecutive sampling events in 
order to capture seasonal and secular variability in the respective aquifers. Refer to Table 8-3 in 
the Testing and Monitoring Plan for the proposed sampling schedule during the Operational 
Period. Capio will monitor the analytical and field parameters specified in Table 8-4 of the Testing 
and Monitoring Plan and will follow analytical methods specified in the EPA SW-846 guidance.
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Corrosion Monitoring 


Samples of injection well materials (coupons) will be periodically monitored for loss of mass, thickness, cracking, 
pitting, and other signs of corrosion to ensure that the well components meet the minimum standards for material 


strength and performance. 


Table A.4.1. Summary of Parameters for Corrosion Coupons. 


Parameters Methods Detection 
Limit/Range Typical Precisions QC Requirements 


Mass Electromagnetic tools TBD TBD TBD 


Thickness Mechanical tools TBD TBD TBD 


Visual wear and tear Visual only TBD TBD TBD 


Table A.4.2. Summary of Measurement Parameters for Field Gauges. 


Parameters Methods Detection Limit/Range Typical Precisions QC Requirements 


Booster pump 
discharge 
pressure 


Electronic P/T Gauge TBD TBD TBD 


Injection tubing 
temperature 


Electronic P/T Gauge TBD TBD TBD 


Annulus pressure Electronic P/T Gauge or 
equivalent pressure 


transducer 


TBD TBD TBD 


Injection tubing 
pressure 


Electronic P/T Gauge TBD TBD TBD 


Wellhead 
pressure 


Electronic pressure 
transducer with analog 
output mounted on the 


CO2 line 


TBD TBD TBD 


Downhole 
temperature 


Casing Collar TBD TBD TBD 


Injection mass 
flow rate 


flow meter skid 


Coriolis mass flow 


TBD TBD TBD 
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Temperature, noise logging and casing inspection logging, will be conducted to verify the absence 
of significant fluid movement through potential channels adjacent to the injection well bore and/or 
to determine the need for well repairs.  


Direct Pressure-Front Monitoring 


Capio will utilize Distributed Fiber Optic Sensing (DFOS) at CCS Well No. 1 along the outside of 
the long string casing. See Appendix 8-A.1 to this Plan for specifications on the DTS technology. 
Capio will use Distributed Temperature Sensing (DTS)/ Distributed Strain Sensing (DSS) for 
direct, continuous, real-time monitoring of temperature and the pressure front within the injection 
zone. Sensors are equipped with variable density clips to enable detection prior to casing 
perforation. 


Indirect CO2 Plume and Pressure-Front Tracking 


The primary objectives of indirect (e.g., geophysical) monitoring are 1) tracking CO2 plume 
evolution and CO2 saturation levels; 2) tracking development of the pressure front; and 3) 
identifying or mapping areas of induced micro seismicity, including evaluating the potential for 
slip along any faults or fractures identified by micro seismic monitoring.  


The DFOS network at CCS Well No. 1 will also be utilized for the indirect monitoring activities. 
Time-lapse 3D vertical seismic profiles (VSPs) will indirectly monitor the CO2 plume movement 
and development via Distributed Acoustic Sensing (DAS). These surveys will be conducted on an 
annual basis. See Appendix 8-A.1 to this Plan for specifications on the DAS technology. 


Passive Micro seismic Monitoring – The objective of the micro seismic monitoring network is to 
accurately determine the locations, magnitudes, and focal mechanisms of injection-induced 
seismic events with the primary goals of 1) addressing public and stakeholder concerns related to 
induced seismicity; 2) estimating the spatial extent of the pressure front from the distribution of 
seismic events; and 3) identifying features that may indicate areas of caprock failure and possible 
containment loss. DAS will be used to monitor micro seismicity. DAS continuously detects and 
reports seismic events as small as magnitude -1.4 in real-time. See Appendix 8-A.1 to this Plan for 
specifications on the DAS technology. 


Table A.4.3. Actionable Testing and Monitoring Outputs. 


Activity or Parameter Project Action Limit Detection Limit Anticipated Reading 


External mechanical 
integrity 


Loss of external mechanical 
integrity 


Based on experienced log 
analyst’s interpretation 


Based on experienced log 
analyst’s interpretation 


Internal mechanical 
integrity  


Loss of internal mechanical 
integrity 


Failure of annular pressure 
test 


Pressure drop outside 
prescribed limits 


Surface pressure  TBD –based on injection 
testing of Class VI well 


TBD –based on injection 
testing of Class VI well 


TBD –based on injection 
testing of Class VI well 
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Activity or Parameter Project Action Limit Detection Limit Anticipated Reading 


Downhole pressure TBD –based on injection 
testing of Class VI well 


TBD –based on injection 
testing of Class VI well 


TBD –based on injection 
testing of Class VI well 


Water quality  TBD – based on background 
analytical data 


TBD – based on background 
analytical data 


TBD – based on background 
analytical data 


Above-confining-zone 
pressure  


TBD – based on baseline 
pre-injection pressures 


TBD – based on baseline 
pre-injection pressures 


TBD – based on baseline 
pre-injection pressures 


 


A.5. Special Training/Certifications 


Wireline logging, indirect geophysical methods, and some non-routine sampling will be performed 
by trained, qualified, and certified personnel, according to the service company’s requirements. 
The subsequent data will be processed and analyzed according to industry standards. 


Routine injectate and groundwater sampling will be performed by trained personnel; no 
specialized certifications are required. Some special training will be required for project personal, 
particularly in the areas of certain geophysical methods, certain data-acquisition/transmission 
systems, and certain sampling technologies. 


Training of project staff will be conducted by existing project personnel knowledgeable in project-
specific sampling procedures. Training documentation will be maintained as project QA records. 


A.6. Documentation and Records 


A.6.a. Report Format and Package Information 


The Class VI Rule requires that the owner or operator submit the results of testing and monitoring 
as part of the required semi-annual reports (40 CFR 146.91(a)(7)). These reports will follow the 
format and content requirement specified in the final permit, including required electronic data 
formats. 


A.6.b. Other Project Documents, Records, and Electronic Files 


All data are managed according to the Project Data Management Plan. All project records are 
managed according to the project records management requirements. 


A.6.c/d. Data Storage and Duration 


All data and project records will be stored electronically on secure servers and routinely backed-
up. 
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A.6.e. QASP Distribution Responsibility 


The PM (assisted by the QE) will be responsible for ensuring that all affected project staff (as 
identified in the distribution list) have access to the current version of the approved QASP. 


B. Data Generation and Acquisition 


The primary goal of testing and monitoring activities is to verify that the Capio carbon dioxide 
(CO2) storage site is operating as permitted and is not endangering any underground sources of 
drinking water (USDWs). To this end, the primary objectives of the testing and monitoring 
program are to track the lateral extent of supercritical carbon dioxide (scCO2) within the target 
reservoir; characterize any geochemical or geomechanical changes that occur within the reservoir, 
caprock, and overlying aquifers; monitor any change in land-surface elevation associated with CO2 
injection; determine whether the injected CO2 is effectively contained within the reservoir; and 
detect any adverse impact on USDWs. 


This element of the Quality Assurance and Surveillance Plan (QASP) addresses data-generation 
and data-management activities, including experimental design, sampling methods, sample 
handling and custody, analytical methods, quality controls, and instrumentation/equipment 
specific to each testing and monitoring method. It should be noted that not all of these QASP 
aspects are applicable to all testing and monitoring methods. 


B.1. Sampling Process Design 


B.1.a. Design Strategy  


CO2 Stream Monitoring Strategy 


Based on the anticipated composition of the CO2 stream and impurities that may negatively impact 
reservoir storage capacity and/or injection well construction materials, a list of parameters has 
been identified for analysis. Samples of the CO2 stream will be collected regularly (e.g., quarterly) 
for chemical analysis. 


Corrosion Monitoring Strategy 


The Capio Project will conduct corrosion monitoring of well materials to meet the requirements 
of 40 CFR 146.90(c). Corrosion-monitoring activities are designed to monitor the integrity of the 
injection wells throughout the operational period. This includes using corrosion coupons as well 
as periodic cement-evaluation and casing inspection logs when tubing is removed from the well 
(i.e., during well workovers). Corrosion coupons will be made of the same materials as the long 
string of casing and the injection tubing, and will be placed in the CO2 pipeline for ease of access. 


Groundwater Monitoring Strategy 


The Capio Project will conduct ground-water-quality/geochemical monitoring above the confining 
zone to meet the requirements of 40 CFR 146.90(d). 







Plan revision number: V2.0 
Plan revision date: 11/10/2022 


Class VI Testing and Monitoring Plan for Capio  Sequestration, LLC 
Permit Number: TBD  Page 48 of 94 


Capio will follow the methods outlined in the EPA’s Unified Guidance (2009) for evaluating 
groundwater data. This will include the establishment of site background values during the pre-
operational period and how to appropriately determine if data collected during the operational 
period deviate from site background values using statistics. Additionally, Capio will continue to 
optimize the geochemical monitoring parameter list to maximize statistical power within the 
monitoring network and therefore minimize the site-wide false positive rate during any given 
sampling event. 


The planned groundwater quality monitoring well network layout, number of wells, well design, 
and sampling regimen are based upon site-specific characterization data, and consider structural 
dip, the locations of existing wells, expected ambient flow conditions, and the potential for 
heterogeneities or horizontal/vertical anisotropy within the overburden materials. The Capio 
Project plans to conduct periodic fluid sampling as well as continuous pressure, pH, temperature, 
and specific conductance (P/pH/T/SpC) monitoring throughout the injection phase in the 
monitoring wells. Capio will also conduct thorough baseline sampling of all monitored zones.  


B.9. Nondirect Measurements 


Existing data, including literature files and historic data from surrounding areas and previous 
onsite characterization, testing, and monitoring activities, have been used to guide the design of 
the testing and monitoring program. However, these data are only ancillary to the well testing and 
monitoring program described here. These existing data will be used primarily for qualitative 
comparison to newly collected data. 


All data will continue to be evaluated for their acceptability to meet project needs, that is, that the 
results, interpretation, and reports provide reasonable assurance that the project is operating as 
permitted and is not endangering any USDWs. 


 


B.10. Data Management 


B.10.a. Data Management Scheme 


All project data, record keeping, and reporting will be conducted to meet the requirements of 40 
CFR 146.91(f). 


B.10.b. Recordkeeping and Tracking Practices 


Project records will be managed according to project record management requirements and Capio 
representatives’ internal records management procedures. 


B.10.c. Data Handling Equipment/Procedures 


All data will be managed in a centralized electronic data management system. The underlying 
electronic servers will be routinely maintained, updated, and backed-up to ensure the long-term 
preservation of the data and records. 
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C. Assessment and Oversight 


C.1. Assessments and Response Actions 


The Testing and Monitoring Plan includes numerous categories, methods, and frequencies of 
monitoring the performance of the CO2 storage site. Staff responsible for the associated technical 
element or discipline will analyze the monitoring data and initiate any needed responses or 
corrective actions. Management will have ready access to performance data and will receive 
monitoring and performance reports on a regular basis. 


In addition to the activities covered by the Testing and Monitoring Program data quality 
assessments will be performed to evaluate the state of configuration-controlled technical 
information in the Capio Sequestration technical data repository to ensure that the appropriate data, 
analyses, and supporting information are collected, maintained, and protected from damage, 
deterioration, harm, or loss. These data quality assessments will be performed by a team consisting 
of the PM, QE, SMEs, and additional knowledgeable and trained staff as appropriate for the scope 
and nature of the assessment. Assessments will be scheduled to occur at logical points in the project 
lifecycle, such as after completion and submission of a major deliverable that incorporates 
controlled technical information. Assessment results will be reported to management; deficiencies, 
weaknesses, opportunities for improvement, and noteworthy practices will be identified in the 
assessment reports. Assessment results will also be communicated to affected parties. Management 
will assign responsible staff to correct deficiencies and other nonconforming conditions and will 
ensure that corrective actions are implemented and verified in a timely manner. The QE and the 
PM will conduct follow-up surveillances to verify and document completion of corrective actions 
and to evaluate effectiveness. 


C.2. Reports to Management 


Management will be informed of the project status via the regular monitoring and performance 
reports generated by the Testing and Monitoring Program as well as reports of assessments 
conducted to verify data quality and surveillances performed to verify completed corrective 
actions. These reports are described in Section C.1; additional periodic reporting is not anticipated 
at this time.  


D. Data Validation and Usability 


D.1. Data Review, Verification, and Validation 


D.1.a. Data Verification and Validation Processes 


Project staff who generate, review, verify, validate, or manage data are trained to the requirements 
of one or more Data Management Plans. Raw data (resulting from the use of a procedure or 
technology), defined as Level 1, are put under configuration control in the data management 
system at the time of upload to the system. Data defined at other Data Levels are put under 
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configuration control when the data become reportable or decision-affecting. The procedures used 
to verify, validate, process, transform, interpret, and report data at each Data Level are documented 
and captured as part of the data management process. 


Peer reviews both validate the data—confirm that the appropriate types of data were collected 
using appropriate instruments and methods—and verify that the collected data are reasonable, were 
processed and analyzed correctly, and are free of errors. Data that have not undergone the peer-
review process and are not yet under configuration control can be provided as preliminary 
information when accompanied by a disclaimer that clearly states that data are 1) preliminary and 
have not been reviewed in accordance with Capio Sequestration’s quality assurance practices, 2) 
considered “For Information Only”, and 3) not to be used for reporting purposes nor as the basis 
for project management decisions. Once data are placed under configuration control, any changes 
must be approved using robust configuration-management processes described in the Data 
Management Plans. The peer-review and configuration-management processes include methods 
for tracking chain-of-custody for data, ensuring that custody is managed and control is maintained 
throughout the life of the project. 


If issues are identified during a peer review, they are addressed and corrected by the data owner 
and peer reviewer (involving others, as necessary) as part of the peer-review process. These 
unreviewed data will not have been used in any formal work product nor as the basis for project 
management decisions, so the impacts of data errors will be minimal. If an error is identified in 
data under configuration control, in addition to correcting the error, affected work products and 
management decisions will be identified, affected users will be notified, and corrective actions will 
be coordinated to ensure that the extent of the error’s impact is fully addressed. 


D.1.b. Data Verification and Validation Responsibility 


The QE will have the final responsibility for ensuring that all data validation and verification 
requirements have been met.   


D.1.c. Issue Resolution Process and Responsibility 


All issues will be resolved by the QE with the concurrence of the PM.   


 


D.2. Reconciliation with User Requirements 


During the course of a long-duration project, personnel changes over time can result in loss of 
institutional memory about the organization’s data, thereby reducing the value of the data. New 
project staff may have little understanding of the content, intended uses, and pedigree of existing 
data sets. Metadata can help protect the organization’s investment in data by providing context and 
pedigree, as well as describing interrelationships between various data sets. Subject Matter Experts 
(SMEs) will establish and document metadata requirements for the data sets created by the Capio 
project. Complete metadata will support data interpretation, provide confidence in the data, and 
encourage appropriate use of the data. To establish meaningful metadata requirements, SMEs must 
understand how data users and decision-makers will use the data. By adhering to metadata 
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requirements when loading data into the project data repository, project staff ensure that user 
requirements addressed by the metadata are satisfied. 


 


References 


USEPA. 2009. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities Unified 
Guidance. EPA 530-/R-09-007. Prepared by the Office of Resource Conservation and Recovery 
Program Implementation and Information Division, March 2009. Available on the Internet at: 
https://archive.epa.gov/epawaste/hazard/web/pdf/unified-guid.pdf 


 


Appendices 


Appendix 8-A.1 – Specifications for Distributed Fiber Optic Sensing (DFOS) Technology to be 
Utilized at Capio  CCS Well No. 1 
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PLUGGING PLAN 
40 CFR 146.92(b) 


Facility Information 


Facility name:  Capio  Sequestration, LLC 
Well Name: Capio  CCS Well No. 1 
 
Facility contact:  Peter Hollis, Capio Sequestration - President                                     


Michael Neese, Capio Sequestration - Senior Vice President 
Capio  Sequestration, LLC  
109 N. Post Oak Ln, Suite 140, Houston, Texas 77024 
832-551-3300 / pete@fidelisinfra.com 


 
Well location:   


Pointe Coupee Parish, Louisiana  
 


 
Capio  Sequestration, LLC (Capio) will conduct injection well plugging and 
abandonment in compliance with 40 CFR 146.92 and Louisiana Administrative Code 43 Part XVII 
3603.  The well will be plugged to protect the USDW and prevent migration of injected carbon 
dioxide (CO2) by using CO2 resistant plugging materials. Following construction of the well, 
necessary revisions to the plugging plan will be completed and submitted to the UIC Program 
Director. 


After injection has ceased, bottom-hole pressure measurements will be recorded and mechanical 
integrity testing will be completed to confirm the integrity of the casing and seal. The well will be 
flushed and filled with a brine solution to maintain pressure control of the well. If a loss of 
mechanical integrity is discovered, the well will be repaired and retested prior to proceeding with 
the plugging operations.  


Planned Tests or Measures to Determine Bottom-Hole Reservoir Pressure 


Bottom-hole pressure will be used to calculate the pressure required to plug the well and density 
of the brine to flush and fill the well. Pressures will be continuously monitored during the use of 
the well using the casing conveyed external bottom-hole pressure gauges. The final pressure will 
be recorded prior to conducting an external mechanical integrity test.  


Planned External Mechanical Integrity Test(s) [MITs] 


Capio will demonstrate mechanical integrity in both the injection and monitoring wells prior to 
operation, every five years, following corrective action, and before plugging and abandonment of 
the injection and monitoring wells in accordance with EPA 40 CFR 146.92 and Louisiana 
Administrative Code 43 Part XVII 3603. The purpose of the MIT is as follows: 
 
1. Confirm integrity of casing (i.e., internal MIT). 



mailto:pete@fidelisinfra.com
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2. Confirm integrity of cement seal (i.e., external MIT). 


Internal Mechanical Integrity 


Internal mechanical integrity will be continuously monitored in the well. An APT (annular 
pressure test) will be performed annually, following corrective action, prior to final plugging 
activities and at the request of the UIC Program Director. The APT confirms the well’s ability to 
maintain pressure in the fluid-filled annular space between the tubing and casing. As described in 
EPA’s guidance for standard annulus pressure tests, the annular space will be pressurized and 
pressure readings will be recorded for a minimum of one hour. Internal mechanical integrity will 
be confirmed if the pressure gain or loss does not exceed 3% of the initial test pressure.  


External Mechanical Integrity 


Capio will conduct one of the tests listed in Table 1 to verify external mechanical integrity prior 
to plugging the injection well.  Temperature logs can be used to identify fluid movement through 
the confining zone adjacent to the well borehole and can identify casing leaks.  Noise logs or 
radioactive tracer surveys (“RTS” s) may be used if anomalies are identified in the temperature 
logs.     


The MIT work will be performed by Capio using experienced and licensed personnel, as 
applicable, and with furnished equipment that is appropriate and adequate to complete all phases 
of the MIT testing.   


Table 9-1. Planned External MITs. 


Test Description Test Method/Deployment 


Temperature Survey  Wireline Well Log 


Noise Log  Wireline Well Log 


Radioactive Tracer Survey (“RTS”)  Wireline Well Log 


Equipment 


Wellhead equipment will be furnished with a stripper head (wireline packoff) assembly and used 
to conduct the geophysical log(s). The stripper head assembly will be securely attached to the 
wellhead to prevent flow from the well at the pressures observed. The stripper head assembly 
furnished and installed will be sized to accommodate the width and length of the longest 
geophysical tool or camera assembly used for conducting the tests and surveys. The wellhead will 
be furnished with bleed and isolation valves so the stripper head assembly can be shut-in and 
isolated from the wellhead equipment. The assembly will include a pressure gauge and 
appurtenances for monitoring the pressure in the well during the tests. A temperature survey run 
through the tubing will be sensitive to temperature differentials as required under the guidelines 
for conducting a temperature survey to determine external mechanical integrity.  
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Execution of External Test Logs 


Capio will conduct one of the tests listed below to verify external mechanical integrity prior to 
plugging the injection well. 


External MIT – Temperature Survey   


The wellbore will be cleared of any material that would be corrosive to the logging tools or present 
obstructions that would prevent passage of the tools. The temperature log will be conducted 
through the injection tubing from surface to total depth of the well. Fluid will be injected into the 
well and will have a temperature differential of no less than 10º F than the wellbore temperature. 
The minimum volume of fluid to be injected will be based on three well volumes:  


Total depth of well @ ±   
Bottom of 9 ⅝-inch long-string @ ±   
Packer set @ ±   
 
9 ⅝-inch long-string casing volume:  


  
Three times the casing volume:  


  
 
Following fluid injection, intermediate temperature surveys will be run from the base of the 
confining unit to total depth. Running the temperature log through this interval will determine 
temperature anomalies due to leakage behind the casing. 
 


External MIT-RTS 


Prior to proceeding with the RTS, the well will be flushed with fresh water. The RTS will be 
conducted with medicinal grade Iodine131 or equivalent and dynamic surveys will provide data 
for evaluation of external mechanical integrity. 


External MIT- Noise Log 


A noise log will be conducted under static conditions. The tool will record the amplitude of the 
reflected acoustic signal as photographic-like images, and the transit-time data will be used to 
generate high-resolution caliper logs within the tubing. 
 
Should the well fail any portion of the MIT it will be subject to immediate repair. A workover 
procedure utilizing best industry practices at the time will be developed and submitted to the UIC 
Program Director for review and approval based on the anticipated technical issue to be resolved.  


Information on Plugs 


Following a determination of mechanical integrity, the injection tubing and packer will be 
removed.  The well will be permanently plugged using the balanced-plug placement method 
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described herein and the casing string will be cut off approximately three feet below ground 
surface. A metal cap inscribed with the UIC permit number will be welded atop the casing.    
 
Capio will use the materials and methods noted below to plug the injection well. The volume and 
depth of the plug or plugs will depend on the final geology and downhole conditions of the well 
assessed during construction. The cement(s) formulated for plugging will be compatible with and 
resistant to the injected carbon dioxide stream. The cement formulation and required certification 
documents will be submitted to the UIC Program Director with the well plugging plan. Capio will 
report the wet density and will retain duplicate samples of the cement used for each plug.  
 
It is anticipated that throughout the operational life of the well it will be plugged back several times 
to allow for injection at shallower depths.  The plugging plan will be revised as necessary to 
accommodate for these injection activities and submitted to the UIC Program Director for 
approval.      


Table 9-2. Plugging details. 


Plug Information Plug #1 Plug #2 


Diameter of boring in which 
plug will be placed (in.) 


9 5/8 9 5/8 


Depth to bottom of long-
string casing (ft) 


  


Sacks of cement to be used 
(each plug) 


   
 


Slurry volume to be pumped 
(ft3) 


  


Slurry weight (lb./gal)   


Calculated top of plug (ft)   


Bottom of plug (ft)   


Type of cement or other 
material  


Class H, CO2 resistant with 
latex additive 


Class A/H 


Method of emplacement (e.g., 
balance method, retainer 
method, or two-plug method) 


Balance Method Balance Method 


(1) Sum of calculated volume for long-string casing and open hole   


Narrative Description of Plugging Procedures 


Notifications, Permits, and Inspections  


In compliance with 40 CFR 146.92(c), Capio will notify the UIC Program Director at least 60 days 
before plugging the well and provide updated Injection Well Plugging Plan for approval, if 
applicable. 
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Plugging Procedures 


The injection well shall be plugged and abandoned as outlined in the following steps: 


1. All CO2 pipelines will be marked and noted with rig supervisor prior to MI. 
 


2. Conduct internal MIT.  
 


3. Test, measure, and determine bottom-hole reservoir pressure. Calculate a kill fluid 
density. 
 


4. Flush injection well with a kill weight fluid. Circulate tubing and annulus with kill weight 
fluid until pressure is controlled.    


 
5. Install blowout preventers and perform a function test of the preventers. 


 
6. Remove disposal tubing and packer.  


  
7. Conduct an external MIT on the well as specified in 40 CFR 146.89 and described above. 


 
8. Conduct cement bond log (CBL). Should an evaluation of the CBL indicate that remedial 


cementing is necessary, a plan and schedule will be submitted for review and approval. 
The CBL shall have the cement bond rating clearly marked on the log. Information shall 
be included on the log stating the criteria for various bond ratings appropriate for the 
casing size. In the event that remedial cementing is necessary, additional well inspections 
such as a caliper log may be completed to evaluate potential additional remedial 
procedures. 


 
9. Deploy the first cement plug through a work-string. This procedure will be done by 


slowly withdrawing the work-string in stages (maximum of 500 ft). The actual 
volume will be based on length of the plug to be emplaced.  Calculations are as 
follows:  


 
The number of sacks of CO2 resistant cement, with a yield of 1.12 ft3/sack, will be 
calculated for the 9 5/8-inch diameter long-string casing and open hole section; 
Long-string calculation 


 
    


    
 


Open-hole calculation 
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Deploy the second cement plug through a work-string. This procedure will be done 
by slowly withdrawing the work-string in stages (maximum of 500 ft). The actual 
volume will be based on length of the plug to be emplaced.  The actual volume will 
be based on 133% of the calculated volume. Calculations are as follows:  
 
The number of sacks of class A/H cement, with a yield of 1.18 ft3/sack, will be 
calculated for the 9 5/8-inch diameter casing; 


    


    
  


 
 


10. Once all cementing operations are complete, the wellhead will be removed and 
casing will be cut off at least three feet below ground level. 


 
11. A metal cap will be welded onto the long-string casing inscribed with the 


referenced UIC permit number and the plugging date. 
 


12. A tri-coordinate location map (including the elevation of the casing cap) will be 
submitted to the UIC Program Director. The map will be prepared by either a 
licensed professional land surveyor or professional engineer licensed to practice 
in Louisiana. 


 
13. A plugging report will be submitted to the UIC Program Director within 60 days of the 


plugging activities.   
 
An illustration of the plugged and abandoned well is provided in Figure 1.  
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Figure 9-1. Plugged and abandoned injection well. 
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POST-INJECTION SITE CARE AND SITE CLOSURE PLAN 
40 CFR 146.93(a) 


Facility Information 


Facility Name:  Capio  Sequestration, LLC 


Well Name:                 Capio  CCS Well No. 1 


Facility contact:  Peter Hollis, Capio Sequestration - President                                     
Michael Neese, Capio Sequestration - Senior Vice President 
Capio  Sequestration, LLC  
109 N. Post Oak Ln, Suite 140, Houston, Texas 77024 
832-551-3300 / pete@fidelisinfra.com 


 


Well location:   
Pointe Coupee Parish, Louisiana  


 
 


This Post-Injection Site Care (PISC) and Site Closure plan describes the activities that Capio 
Sequestration, LLC will perform to meet the requirements of 40 CFR 146.93. Following the 
cessation of injection, Capio will monitor ground water quality and track the position of the carbon 
dioxide plume and pressure front for either the default PISC time frame of 50 years or an 
alternative time frame approved by the appropriate regulatory body, until the site has been 
approved for closure. Capio will not cease post-injection monitoring until a demonstration of non-
endangerment of USDWs has been approved by the UIC Program Director pursuant to 40 CFR 
146.93(b)(3). Following approval for site closure, Capio will plug all monitoring wells, restore the 
site to its original condition, and submit a site closure report and associated documentation. 


Capio  CCS Well No. 1 will be developed for injection in multiple phases over a multi-
decade period of time. The current expectation is that the well will be utilized for injection for a 


. This version of the PISC plan is based on the initial AOR delineation 
and modeling results discussed in Section 3 for Operational Phase I. This phase will consist of an 


 Upon the 
acquisition of site-specific data, the model will be calibrated and validated as there is currently no 
site-specific historical data available with which to match the future injection location.  At the time 
that Capio  CCS Well No. 1 is drilled and installed, Capio will collect additional data 
specific to the modeled intervals. In particular, Capio will conduct injectivity tests to obtain 
permeability data specific to the modeled intervals. Prior to the commencement of Operational 
Phase I, the model will be calibrated with site-specific data, and the AOR, Testing and Monitoring 
Plan, and PISC Plan will subsequently be refined. 


Pre- and Post-Injection Pressure Differential [40 CFR 146.93(a)(2)(i)] 


Based on the modeling of the pressure front as part of the AOR delineation, pressure at the injection 
well is expected to decrease to pre-injection levels , as described below. Additional 



mailto:pete@fidelisinfra.com
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information on the projected post-injection pressure declines and differentials is presented in the 
permit application and the AOR and Corrective Action Plan. 


Predicted Position of the CO2 Plume and Associated Pressure Front [40 CFR 
146.93(a)(2)(ii)] 


Figure 10-1 shows the predicted extent of the plume as modeled for Operational Phase I, 
representing the maximum extent of the plume. The maximum pressures are centered on the 
injection well,  


. These model results show that the extent of the AOR will be governed 
by the extent of the supercritical carbon dioxide plume, and not by the extent of the pressure front.  
At no time in the model was the pressure sufficient to drive brine in a hypothetical artificial 
penetration outside of the storage complex. The delineated AOR was calculated as the union of all 
of the supercritical extent maps calculated at yearly intervals. This map is based on the final AOR 
delineation modeling results submitted pursuant to 40 CFR 146.84.
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Post-Injection Monitoring Plan [40 CFR 146.93(b)(1)] 


Performing the planned monitoring methods as described in the following sections during the post-
injection phase will meet the requirements of 40 CFR 146.93(b)(1). The results of all post-injection 
phase testing and monitoring will be submitted annually, within 60 days of the anniversary date of 
the cessation of injection, as described under “Schedule for Submitting Post-Injection Monitoring 
Results,” below. 


A Quality Assurance and Surveillance Plan (QASP) is provided as Appendix A to the Testing and 
Monitoring Plan. This QASP covers all testing and monitoring activities for both the Operational 
and Post-Operational phases. 


Monitoring Above the Confining Zone 


Groundwater monitoring well locations within the currently delineated AOR for Operational Phase 
I are shown on Figure 10-2. All monitoring wells utilized during Operational Phase I will continue 
to be utilized through the PISC period, as well as any additional monitoring wells to be determined 
(TBD) during AOR updates related to future Operational Phases. 


Target monitoring zones, monitoring well locations, parameters, and frequencies were carefully 
selected based on the delineated AOR for Operational Phase I. Refer to the Testing and Monitoring 
Plan (Section 8) for details on the rationale for these selections. Groundwater monitoring details 
will be refined as more site-specific data become available, the model is calibrated and validated, 
and the AOR is updated. Capio will determine monitoring frequencies for the PISC period at a 
subsequent time when the appropriate modeling results become available. 


Table 10-1 presents the monitoring methods, locations, and frequencies for monitoring above the 
confining zone. Table 10-2 identifies the parameters to be monitored and the analytical methods 
Capio will employ. 


Table 10-1. Monitoring of ground water quality and geochemical changes above the confining zone.  
 


Target 
Formation 


Monitoring 
Activity 


Monitoring 
Location(s) 


Estimated 
Total Depth 


(ft)  


Frequency 


Lowermost 
Sand Interval 
Above 
Confining 
Zone 
(Miocene) 


Groundwater 
Sampling 


GMW-1D  TBD 


Groundwater 
Sampling 


GMW-2D  TBD 


Lowermost 
USDW (Upper 
Miocene) 


Groundwater 
Sampling 
 


GMW-1M  TBD 


Groundwater 
Sampling 


GMW-2M  TBD 
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Target 
Formation 


Monitoring 
Activity 


Monitoring 
Location(s) 


Estimated 
Total Depth 


(ft)  


Frequency 


Mississippi 
River Alluvial 
Aquifer 


Groundwater 
Sampling 
 


GMW-1S  TBD 


Groundwater 
Sampling 


GMW-2S  TBD 


 Notes: 


1. See Figure 10-2 for monitoring locations. 


2. Post-Operational Period will include all Operational Period well clusters, plus any additional TBD 
during AOR updates. 


Table 10-2. Summary of analytical and field parameters for ground water samples. 


Parameters Analytical Methods 


Lowermost Sand Interval Above Confining Zone 


Analytical:  Calcium, Magnesium, Sodium, Potassium, 
Chloride, Sulfate, Total Dissolved Solids, Dissolved CO2, 
Alkalinity (as bicarbonate), Arsenic, Iron, Magnesium 
 
Field: pH, Specific Conductance, Temperature, Pressure 


Analytical: Per EPA SW-846 guidance 
 
 
 
Field: Continuous pH/SC/T/P monitoring via 
downhole sensors 


Lowermost USDW (Upper Miocene) 


Analytical:  Calcium, Magnesium, Sodium, Potassium, 
Chloride, Sulfate, Total Dissolved Solids, Dissolved CO2, 
Alkalinity (as bicarbonate), Arsenic, Iron, Magnesium 
 
Field: pH, Specific Conductance, Temperature, Pressure 


Analytical: Per EPA SW-846 guidance 
 
 
 
Field: Continuous pH/SC/T/P monitoring via 
downhole sensors 


Local USDW (Alluvial Aquifer) 


Analytical:  Calcium, Magnesium, Sodium, Potassium, 
Chloride, Sulfate, Total Dissolved Solids, Dissolved CO2, 
Alkalinity (as bicarbonate), Arsenic, Iron, Magnesium 
 
Field: pH, Specific Conductance, Temperature, Pressure 


Analytical: Per EPA SW-846 guidance 
 
 
 
Field: Continuous pH/SC/T/P monitoring via 
downhole sensors 


Carbon Dioxide Plume and Pressure Front Tracking [40 CFR 146.93(a)(2)(iii)] 


Capio will employ direct and indirect methods to track the extent of the carbon dioxide plume and 
the presence or absence of elevated pressure throughout the PISC period.  
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Table 10-3 presents the direct and indirect methods that Capio will use to monitor the CO2 plume 
and pressure front throughout the PISC period, including the activities, locations, and frequencies 
Capio will employ.  


Direct pressure-front monitoring details 


Capio will utilize Distributed Fiber Optic Sensing at Capio  CCS Well No. 1 along the 
outside of the long string casing. Capio will use Distributed Temperature Sensing (DTS)/ 
Distributed Strain Sensing (DSS) for direct, continuous, real-time monitoring of temperature and 
the pressure front within the injection zone. Sensors are equipped with variable density clips to 
enable detection prior to casing perforation. Additional DFOS may be deployed in one or more 
monitoring wells, depending on future revisions to AOR. 


Indirect plume and pressure-front monitoring details 


Indirect geophysical monitoring of the plume and pressure front is required to supplement the 
direct pressure front monitoring. 


The DFOS network at Capio  CCS Well No. 1 will also be utilized for the indirect 
monitoring activities. Time-lapse 3D vertical seismic profiles (VSPs) will indirectly monitor the 
CO2 plume movement and development. VSPs use distributed acoustic sensing (DAS) and offer 
higher resolution images of the subsurface than surface seismic, as well as better repeatability (El-
kaseeh et al., 2018). These surveys will be conducted on an annual basis during the Post-
Operational period, up to 45 days before the anniversary date of authorization of injection each 
year.  Additionally, DAS will be used to monitor microseismicity. DAS continuously detects and 
reports seismic events as small as magnitude -1.4 in real-time.  This information will be compared 
to the multi-phase fluid flow model (Section 3.0) and if warranted the model will be re-calibrated.  
Additionally, the routinely calibrated every five years.   


 


Refer to Appendix 8-D of the Testing and Monitoring Plan (Section 8) for additional details on 
the DFOS technology and applications for CO2 plume and pressure front monitoring.  


Table 10-3. Post-injection phase plume and pressure front monitoring.  


Target 
Formation 


Monitoring Activity Monitoring 
Location(s) 


Spatial Coverage Frequency 


DIRECT PRESSURE-FRONT MONITORING 


Injection Zones 
 


 


DTS/DSS CCS Well No. 1 Distributed measurements from 
surface to base of storage interval 


Continuous 


INDIRECT PLUME AND PRESSURE FRONT MONITORING 


Time-Lapse VSP 
Survey 


CCS Well No. 1 Full coverage of approximately 
 


Annual 







Plan revision number: V2.0 
Plan revision date: 11/10/2022 


Class VI Post-Injection Site Care and Site Closure Plan for Capio Fidelis CO2 Storage Site 
Permit Number: TBD Page 7 of 12 


Target 
Formation 


Monitoring Activity Monitoring 
Location(s) 


Spatial Coverage Frequency 


Injection Zones 
 


 


DAS Passive Seismicity CCS Well No. 1 Vertical: distributed measurements 
from surface to base of storage 
interval 
 
Lateral:  


Continuous 


Wetland Monitoring 


As noted in the Testing and Monitoring Plan, the development, construction, and operation of the 
surface infrastructure will take place near wetlands (See Figure 10-5, Section 10).  In the event 
there are impacts to wetlands, Capio will mitigate those impacts and conduct testing and 
monitoring of the wetland mitigation in accordance with all State of Louisiana and Federal 
requirements as necessary during the post-injection period.   


Schedule for Submitting Post-Injection Monitoring Results [40 CFR 146.93(a)(2)(iv)] 


All post-injection site care monitoring data and monitoring results collected using the methods 
described above will be submitted to EPA in annual reports submitted within 60 days of the 
anniversary date of the cessation of injection, or on an alternatively with prior approval from the 
UIC Program Director. The reports will contain information and data generated during the 
reporting period; i.e. well-based monitoring data, sample analysis, and the results from updated 
site models. 


Alternative Post-Injection Site Care Timeframe [40 CFR 146.93(c)] 


Following the cessation of injection operations, Capio will conduct post-injection monitoring for 
either the default 50-year time frame or an alternative PISC time frame as approved by the 
appropriate regulatory agency. Should future modeling results and AOR updates suggest an 
alternative PISC time frame is necessary, justification will be provided in this section in future 
revisions to this Plan. Regardless of the alternative PISC timeframe, monitoring and reporting as 
described in the sections above will continue until Capio demonstrates, based on monitoring and 
other site-specific data, that no additional monitoring is needed to ensure that the project does not 
pose an endangerment to any USDWs, per the requirements at 40 CFR 146.93(b)(2) or (3). 


Non-Endangerment Demonstration Criteria 


Prior to approval of the end of the post-injection phase, Capio will submit a demonstration of non-
endangerment of USDWs to the UIC Program Director, per 40 CFR 146.93(b)(2) and (3). This 
report will make a demonstration of USDW non-endangerment based on the evaluation of the 
site monitoring data used in conjunction with the project’s computational model. The report will 
detail how the non-endangerment demonstration evaluation uses site-specific conditions to 
confirm and demonstrate non-endangerment. The report will include all relevant monitoring data 
and interpretations upon which the non-endangerment demonstration is based, model 
documentation and all supporting data, and any other information necessary for the UIC 
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Program Director to review the analysis. The report will include the following sections: 


Introduction and Overview 


A summary of relevant background information will be provided, including the operational 
history of the injection project, the date of the non-endangerment demonstration relative to the 
post-injection period outlined in this PISC and Site Closure Plan, and a general overview of how 
monitoring and modeling results will be used together to support a demonstration of USDW non-
endangerment. 


Summary of Existing Monitoring Data 


A summary of all previous monitoring data collected at the site, pursuant to the Testing and 
Monitoring Plan of this permit and this PISC and Site Closure Plan, including data collected 
during the injection and post-injection phases of the project, will be submitted to help 
demonstrate non-endangerment. Data submittals will be in a format acceptable to the UIC 
Program Director [40 CFR 146.91(e)], and will include a narrative explanation of monitoring 
activities, including the dates of all monitoring events, changes to the monitoring program over 
time, and an explanation of all monitoring infrastructure that has existed at the site. Data will be 
compared with baseline data collected during site characterization [40 CFR 146.82(a)(6) and 
146.87(d)(3)]. 


Site Closure Plan 


Capio will conduct site closure activities to meet the requirements of 40 CFR 146.93(e) as 
described below. Capio will submit a final Site Closure Plan and notify the permitting agency at 
least 120 days prior of its intent to close the site. Once the permitting agency has approved closure 
of the site, Capio will plug the monitoring wells and submit a site closure report to EPA. The 
activities, as described below, represent the planned activities based on information provided to 
EPA. The actual site closure plan may employ different methods and procedures. A final Site 
Closure Plan will be submitted to the UIC Program Director for approval with the notification of 
the intent to close the site.  


Plugging Monitoring Wells 


At the conclusion of the post-injection site care period, all monitoring wells will be plugged and 
capped below grade according to state and local regulations and standards. The UIC Program 
Director and the Louisiana Department of Natural Resources (LDNR) will be notified in writing 
of the intent to plug and abandon wells a minimum of 60 days in advance. The purpose of deep 
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monitoring well plugging is to ensure these wells do not become conduits for CO2 or formation 
fluid movement into USDWs following cessation of injection and site closure. 


Capio will adopt the following plugging procedures at each monitoring well: 


1. Lower the hydrostatic head in the monitoring zone with a brine solution as needed to 
control artesian flow. 


2. Conduct a final external MIT in accordance with the Capio Sequestration, LLC Testing 
and Monitoring Plan and QASP, if the monitoring well penetrates the confining zone 


 or injection zone  


3. Remove all components of the surface completion including wellhead, surface casing, and 
any downhole appurtenances and dedicated monitoring equipment. All casing strings will 
be cut off a minimum of 3-5 feet below land surface (below plow depth). 


4. Place ASTM C150 Type I/II neat cement in the monitoring zone through a tremie grout 
pipe to prevent bridging, along the entire length of the well, from the base of the monitoring 
zone to the land surface. The volume of neat cement will be calculated for each specific 
monitoring well based on required plug diameter and length and quantity of materials will 
be determined accordingly. Neat cement will be prepared according to manufacturer's 
instructions. 


5. Cap the cut casing and inscribe the cap with the monitoring well identification number and 
date of plugging/abandonment. 


6. Backfill the area surrounding the well with native soils to restore the area to pre-installation 
grade (see Site Restoration Activities below for additional detail). 


Upon completion of plugging activities, a plugging and abandonment report will be submitted to 
the UIC Program Director within 60 days fully describing the methods used and tests performed 
on the monitoring wells during plugging. Additionally, per state requirements, plugging and 
abandonment forms will be submitted to the LDNR within 30 days of completion of the plugging 
activities. 


Plugging Geophysical Wells 


At the conclusion of the post-injection site care period, all geophysical wells will be plugged and 
capped below grade according to according to state and local regulations and standards, and 
following the same general procedures outlined above for monitoring wells. 


Upon completion of plugging activities, a plugging and abandonment report will be submitted to 
the UIC Program Director within 60 days fully describing the methods used and tests performed 
on the monitoring wells during plugging. Additionally, per state requirements, plugging and 
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abandonment forms will be submitted to the LDNR within 30 days of completion of the plugging 
activities. 


Site Restoration Activities 


At the end of the PISC period, Capio will reclaim the injection and monitoring sites and return 
them to pre-development conditions per the requirements of 40 CFR 146.93(e) and any additional 
state and local requirements. 


The first phase of surface equipment decommissioning will occur when the injection phase ends 
and the post-injection phase begins. All surface facilities and equipment related to the injection 
well and its pumping (if applicable) and control equipment will be removed when the injection 
well is plugged. These sites will be reclaimed and returned to their pre-development conditions. 
The second phase of decommissioning occurs when the PISC period ends. Any surface facilities 
remaining at the end of the PISC period will be removed and the sites will be reclaimed and 
returned to pre-development conditions. All well pads and access roads developed for monitoring 
locations will also be removed and these areas will be reclaimed for beneficial use such as citizen 
access  unless otherwise requested by the landowner,  


 Native soils will be used to backfill the areas around all plugged wells to 
restore those areas to pre-installation grades. 


Site Closure Report 


A site closure report will be prepared and submitted within 90 days following site closure, 
documenting the following: 


• Plugging of the verification and geophysical wells (and the injection well if it has not 
previously been plugged), 


• Location of sealed injection well on a plat of survey that has been submitted to the local 
zoning authority, 


• Notifications to state and local authorities as required at 40 CFR 146.93(f)(2), 


• Records regarding the nature, composition, and volume of the injected CO2, and 


• Post-injection monitoring records. 


Capio will record a notation to the property’s deed on which the injection well was located that 
will indicate the following: 


• That the property was used for carbon dioxide sequestration, 


• The name of the local agency to which a plat of survey with injection well location was 
submitted, 


• The volume of fluid injected, 


• The formation into which the fluid was injected, and 


• The period over which the injection occurred. 
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The site closure report will be submitted to the permitting agency and maintained by the owner or 
operator for a period of 10 years following site closure. Additionally, the owner or operator will 
maintain the records collected during the post-injection period for a period of 10 years after which 
these records will be delivered to the UIC Program Director. 


References 
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seismic profile for CO2 monitoring in carbon capture, utilization, and sequestration/EOR, 
Farnsworth project. SEG Technical Program Expanded Abstracts, August, 2018. 
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EMERGENCY AND REMEDIAL RESPONSE PLAN 
40 CFR 146.94(a) 


 
 


Facility Information 


Facility Name:  Capio  Sequestration, LLC  
Well Name: Capio  CCS Well No. 1 


Facility contact:  Peter Hollis, Capio Sequestration - President                                     
Michael Neese, Capio Sequestration - Senior Vice President 
Capio  Sequestration, LLC  
109 N. Post Oak Ln, Suite 140, Houston, Texas 77024 
832-551-3300 / pete@fidelisinfra.com 


 
Well location:   


Pointe Coupee Parish, Louisiana 
 


 
This Emergency and Remedial Response Plan (ERRP) outlines potential risks and events that 
could endanger human health, the environment, or the safe functioning of infrastructure at the site.  
This plan applies to the project's construction, operation, and post-injection phases.  The following 
sections describe a list of potential technical project risks in accordance with the technical risk 
categories of the Screening-Level Risk Assessment (SLRA) and response to mitigate the risk.  


Potential Risk Scenarios  


The following events related to the injection well that constitute an emergency and trigger the use 
of the ERRP are listed below: 


• Injection or monitoring (verification) well integrity failure; 
• Vertical migration of CO2 or formation fluid to a USDW causing changes to water quality; 
• Lateral migration of CO2 or formation fluid beyond the expected plume acreage 
• CO2 leakage to the land surface; 
• Injection well-monitoring equipment failure (e.g., shut-off valve or pressure gauge, etc.); 
• A natural disaster (e.g., earthquake, tornado, lightning strike); 
• An induced seismic event. 


Risk Determination 


Based on a review of these potential risk scenarios, a list of risk detection and early indicators that 
could require an emergency response are in Table 11-1 below. 


 
 



mailto:pete@fidelisinfra.com
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Table 11-1.  Potential Risk Scenarios and Their Detection 
Potential Risk Scenarios Early Indicators and Risk Detection 


Injection or monitoring (verification) well 
integrity failure 


Wellhead pressure exceeds the shutdown pressure specified in 
the permit. 


A review of annular pressure indicates a loss of well 
containment. 


Internal and external mechanical integrity tests results identify 
a loss of mechanical integrity. 


Vertical or lateral migration of CO2 or 
formation fluid to a USDW causing changes 
to water quality or land surface 


Monitoring of soil gas, groundwater, and surface water 
demonstrates elevated indicator parameter(s) concentrations). 
 
Seismic surveys identify unexpected CO2 migration. 


Injection well-monitoring equipment 
failure (e.g., shut-off valve, pressure gauge, 
etc.) 


Continuous monitoring reveals the failure of monitoring 
equipment for wellhead pressure, temperature, and/or annulus 
pressure. 


A natural disaster (e.g., earthquake, 
tornado, hurricane, lightning strike) 


Well problems (integrity loss, leakage, or malfunction) are 
observed as a result of a natural disaster such as an earthquake, 
tornado, hurricane, or lightning strike. 


Induced seismic event 
 


Seismic monitoring demonstrates events exceeding 
predetermined parameters, the epicenter of the seismic event is 
within an established distance from the injection well, and depth 
to the epicenter is consistent with injection interval(s). 


 


Emergency response to these events will depend on the severity of the event(s).  These emergency 
events are categorized as shown in Table 11-2. 
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Table 11-2.  Degrees of Risk for Emergency Events  
Emergency Condition Definition 


Major emergency The event poses a substantial immediate risk to human health, the environment, or 
infrastructure.  Local authorities are engaged.  


Serious emergency The event poses a potentially severe (or significant) near-term risk to human health, the 
environment, or infrastructure if conditions worsen or no response actions are taken.  


Minor emergency The event poses no immediate risk to human health, the environment, or infrastructure.  


Emergency Response Action Based on Risk Level 


For all emergency scenarios, the following steps are implemented: 


• Notify the regulatory UIC Program Director within 24 hours of the emergency event. 
• Determine the event's severity, based on available information, within 24 hours of 


notification. 


For a minor emergency: 


• Conduct an assessment to determine whether mechanical integrity is lost. 
• If mechanical integrity is lost, initiate a gradual shutdown plan. 
• Confirm well integrity before restarting the injection. 


For a major or serious emergency (i.e., release of CO2 or formation fluid): 


• Initiate immediate shutdown. 
• Evaluate the cause of the emergency, characterize the release, and mitigate if necessary.  


This may include: 
o Venting CO2 from surface facilities. 
o Limiting access to the wellhead. 


• If warranted, initiate the evacuation of the facility and communicate with local emergency 
authorities to initiate evacuation plans of nearby residents. 


• If contamination is detected, identify and implement appropriate remedial actions specified 
for each scenario discussed in Table 11-3 below. 


Where the phrase "initiate shutdown plan" is used, Capio  Sequestration, LLC (Capio) 
will immediately cease injection.  However, in some circumstances, Capio will, in consultation 
with the UIC Program Director, determine whether gradual cessation of injection (using the 
parameters outlined in Attachment A of the Class VI permit) is appropriate.  


Response Action for Emergency Scenarios 


The emergency response for each scenario is in Table 11-3 below. 
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Table 11-3.  Emergency Response 
Emergency 


Scenario 
Risk 


Level 
Emergency Response 


Injection or 
monitoring 
(verification) 
well integrity 
failure 


Minor 


• Verify integrity by evaluating the well pressure, temperature, and annulus 
pressure. 


• Determine the cause and extent of failure. 
• Identify and implement appropriate remedial actions to repair damage to 


the well (in consultation with the UIC Program Director). 


Serious 


• If subsurface impacts are detected, implement appropriate site investigation 
activities to determine the nature and extent of these impacts. 


• If warranted based on the site investigations, implement appropriate 
remedial actions (in consultation with the UIC Program Director). 


Vertical or 
lateral 
migration of 
CO2 or 
formation fluid 
to a USDW 
causing 
changes to 
water quality or 
land surface 


Serious 


• Initiate shutdown plan 
• Conduct Hall Plot analysis. 
• Sample and test water quality in monitoring wells above confining zone. 
• Conduct pressure fall-off test. 
• Validate plume detection with sampling.  All testing parameters and 


monitoring methodologies are included in the Testing and Monitoring Plan 
of this permit. 


• Consider obtaining thermal UAV imagery, as necessary. 
• Arrange for an alternate potable water supply if the event caused an 


exceedance of drinking water standards to any water supplies. 
• If water-quality changes or CO2 migration due to: 


o Well failure - attempt to identify the source location in the wellbore 
and remediate using appropriate methods 


o Confining zone failure or flow along structural features - develop a 
plan to identify the extent of the problem and perform remedial 
measures.   


• If CO2 is detected in a reservoir other than the injection zone, lower the 
injection rate in the injection zone and monitor for decreasing CO2 in the 
"other" reservoir.   


• Perform an appropriate survey to identify the extent of plume migration. 
• If CO2 leakage is identified through undocumented, abandoned or 


substandard wells in the surrounding area post injection 
o Develop a well-specific plan to mitigate the leak at the well 
o Consider alternate strategies, such as remediation. 


Injection well 
monitoring 
equipment 
failure (e.g., 
shut-off valve 
or pressure 
gauge, etc.) 


Minor 


• If there is damage to the wellhead, repair the damage then conduct a survey 
to ensure wellhead leakage has ceased. 


• If a shut off is triggered by mechanical or electrical malfunctions, repair 
faulty components. 


• Monitor well pressure, temperature, and annulus pressure (manually if 
necessary) to determine the cause and extent of failure. 


Major 
• In the event of an equipment failure, isolate the monitoring equipment from 


the tubing/annulus and repair the faulty components. 
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Emergency 
Scenario 


Risk 
Level 


Emergency Response 


• Isolate the nearby area, if needed; establish a safe distance and perimeter 
using a hand-held air-quality monitor. 


A natural 
disaster (e.g., 
earthquake, 
tornado, 
hurricane, 
lightning strike) 


Minor 
• Conduct an assessment to determine whether there has been a loss of 


mechanical integrity. 
• Preemptively initiate shutdown plan in the event of an emergency. 


Serious/ 
Major 


• Initiate Shutdown. 
• Vent CO2 from surface facilities. 
• Monitor well pressure, temperature, and annulus pressure to verify well 


status and determine the cause and extent of any failure. 
• Determine whether any leaks to USDW or surface water have occurred. 
• Identify and, if necessary, implement appropriate remedial actions (in 


consultation with the UIC Program Director). 


Induced seismic 
event 
 


Major/ 
Serious 


• Review seismic and operational data - Monitor well pressure, temperature, 
and annulus pressure to verify well status and determine the cause and 
extent of any failure; identify and implement appropriate remedial actions 
(in consultation with the UIC Program Director). 


• Determine whether leaks to groundwater or surface water occurred.  If a 
leak is detected: 
o Identify and implement appropriate remedial actions (in consultation 


with the UIC Program Director).  
o Based on the project operating conditions, it is unlikely that injection 


operations could ever induce a seismic event outside a one-mile radius 
from the wellhead.  Therefore, this portion of the response plan is 
developed for any seismic event with an epicenter within a one-mile 
radius of the injection well.  


o Based on the systematic analysis of the monitoring data, observed level 
of seismic activity, and local reporting of felt events, the site will be 
assigned an operating state. 


o The seismic monitoring system structure is presented in Table 5-4.  The 
table corresponds to each level of operating state with the threshold 
conditions and operational response actions. 







Plan revision number: V2.0 
Plan revision date: 11/11/2022 


Emergency and Remedial Response Plan for Capio  Sequestration, LLC  
Permit Number: TBD Page 6 of 12 


Table 11-4.  Seismic monitoring system, for seismic events > M1.0 with an epicenter within a two-mile radius of the injection well.  
Operating State Threshold Condition1,2 Response Action3 


Green Seismic events less than or equal 
to M1.5 


1. Continue normal operation within permitted levels. 


Yellow Five (5) or more seismic events 
within a 30-day period having a 
magnitude greater than M1.5 but 
less than or equal to M2.0 and no 
felt report 


1. Continue normal operation within permitted levels. 
2. Within 24 hours of the incident, notify the UIC Program Director of the operating status of the 


well.  


Orange Seismic event greater than M1.5 
and local observation or felt report 


1. Continue normal operation within permitted levels. 
2. Within 24 hours of the incident, notify the UIC Program Director, of the operating status of the 


well. 
3. Review seismic and operational data. 
4. Report findings to the UIC Program Director and issue corrective actions. 


Seismic event greater than M2.0 
and no felt report 


                                                 
1 Specified magnitudes refer to magnitudes determined by local Louisiana Department of Natural Resources or USGS seismic monitoring stations or reported by the USGS 
National Earthquake Information Center using the national seismic network. 
2 “Felt report” and “local observation and report” refer to events confirmed by local reports of felt ground motion or reported on the USGS “Did You Feel It?” reporting system. 
3 Reporting findings to the UIC Program Director and issuing corrective action will occur within 25 business days (five weeks) of change in operating state. 
4 Onset of damage is defined as cosmetic damage to structures, such as bricks dislodged from chimneys and parapet walls, broken windows, and fallen objects from walls, shelves, 
and cabinets. 
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Operating State Threshold Condition1,2 Response Action3 


Magenta Seismic event greater than M2.0 
and local observation or report 


1. Initiate rate reduction plan. 
2. Within 24 hours of the incident, notify the UIC Program Director, of the operating status of the 


well. 
3. Communicate with facility personnel and local authorities to initiate evacuation plans, as 


necessary.  
4. Monitor well pressure, temperature, and annulus pressure to verify well status and determine 


the cause and extent of any failure; identify and implement appropriate remedial actions (in 
consultation with the UIC Program Director).  


5. Determine if leaks to ground water or surface water occurred.  
6. If USDW contamination is detected:  


a. Notify the UIC Program Director within 24 hours of the determination. 
7. Review seismic and operational data. 


 


Red Seismic event greater than M2.0, 


and local observation or report, 
and local report and confirmation 
of damage4 


1. Initiate shutdown plan. 
2. Within 24 hours of the incident, notify the UIC Program Director of the operating status of the 


well. 
3. Communicate with facility personnel and local authorities to initiate evacuation plans, as 


necessary.  
4. Monitor well pressure, temperature, and annulus pressure to verify well status and determine 


the cause and extent of any failure; identify and implement appropriate remedial actions (in 
consultation with the UIC Program Director).  


5. Determine if leaks to ground water or surface water occurred.  
6. If USDW contamination is detected:  


a. Notify the UIC Program Director within 24 hours of the determination. 
7. Review seismic and operational data. 
8. Report findings to the UIC Program Director and implement appropriate corrective actions. 


Seismic event >M3.5 


                                                 
 
1 Specified magnitudes refer to magnitudes determined by local Louisiana Department of Natural Resources or USGS seismic monitoring stations or reported by the USGS 
National Earthquake Information Center using the national seismic network. 
2 “Felt report” and “local observation and report” refer to events confirmed by local reports of felt ground motion or reported on the USGS “Did You Feel It?” reporting system. 
3 Reporting findings to the UIC Program Director and issuing corrective action will occur within 25 business days (five weeks) of change in operating state. 
4 Onset of damage is defined as cosmetic damage to structures, such as bricks dislodged from chimneys and parapet walls, broken windows, and fallen objects from walls, shelves, 
and cabinets. 
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Local Resources and Infrastructure  


Resources in the vicinity of the injection well that may be affected as a result of an emergency 
event at the project site include the following public recreational surface waters:  


•  
•  
•  


Infrastructure in the vicinity of the injection well that that may be affected as a result of an 
emergency at the project site include:  


•  
•  
•  
•  
•  
•  
•  
•  
•  


Resources and infrastructure addressed in this plan are shown in Figure 11-1. 
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Figure 11-1.  Map of the site resources and infrastructure. 
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Response Personnel and Equipment 


Site personnel, project personnel, and local authorities will be relied upon to implement this ERRP.  


Site personnel to be notified (not listed in order of notification):  
1. Project Engineer(s): TBD 
2. Plant Safety Manager(s): TBD 
3. Environmental Manager(s): TBD 
4. Plant Manager: TBD 
5. Plant Superintendent: TBD 


A site-specific emergency contact list will be developed and maintained during the life of the 
project.  Capio will provide the current site-specific emergency contact list to the UIC Program 
Director. 


Table 11-5.  Contact information for key local, state, and other authorities.  
Agency Phone Number 


Local police  911 


State police (877) 925-6595 


Pointe Coupee emergency preparedness (OHSEP) (225) 638-9556 


State emergency management agency (225) 925-7500 


UIC Injection Well Incident Reporting (24 hours) (225) 342-5515 


Pipeline Incidents (24 hours) (225) 342-5505 


EPA National Response Center (24 hours) (800) 424-8802 


Louisiana Geological Survey (225) 578-3662 


Equipment needed in the event of an emergency and remedial response will vary, depending on 
the triggering emergency event.  Response actions (cessation of injection, well shut-in, and 
evacuation) will generally not require specialized equipment to implement.  Capio will procure 
specialized equipment (such as a drilling rig or logging equipment) as required for emergency 
operations. 


In the event of an immediate emergency situation, the following entities will be contacted.  


St. Landry Fire Protection District/Fire Station (337) 566-3900 
Point Coupee Fire District 4 Station 47  (225) 637-3832 
Lottie Fire Department     (225) 637-3789 
Med Express Ambulance Service   (337) 623-5734 
Acadian Ambulance Service   (337) 291-3333 
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Med Express Ambulance    (337) 585-5710 
EMS-Emergency Medical Services  (225) 389-5155 
Disaster Resource Group    (225) 478-3831 
Clean Harbors Environmental   (225) 778-3616 


Contractors to Notify for Services 


   
 


 
  


 


Emergency Communications Plan 


Capio will communicate to the public about events that require an emergency response to ensure 
that the public understands what happened and whether or not there are any environmental or 
safety implications.  The amount of information, timing, and communication method(s) will be 
appropriate to the event, its severity, whether any impacts to drinking water or other environmental 
resources occurred, any effects on the surrounding community, and their awareness of the event.  


Capio will describe what happened, any impacts to the environment or other local resources, how 
the event was investigated, what responses were taken, and the status of the response.  For 
responses that occur over the long-term (e.g., ongoing cleanups), Capio will provide periodic 
updates on the progress of the response action(s). 


Capio will also communicate with entities who may need to be informed about or take action in 
response to the event, including local water systems, CO2 source(s) and pipeline operators, land 
owners, and Regional Response Teams (as part of the National Response Team). 


Plan Review 


This ERRP shall be reviewed: 


• At least once every five (5) years following its approval by the UIC Program Director; 


• Within one (1) year of an area of review (AOR) reevaluation; 


• Within 60 days following any significant changes to the injection process or the injection 
facility, or an emergency event; or 


• As required by the UIC Program Director.  


If the review indicates that no amendments to the ERRP are necessary, Capio will provide the UIC 
Program Director with the documentation supporting the "no amendment necessary" 
determination. 
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If the review indicates that amendments to the ERRP are necessary, amendments shall be made 
and submitted to the UIC Program Director within 60 days following an event that initiates the 
ERRP review procedure. 





		EMERGENCY AND REMEDIAL RESPONSE PLAN 40 CFR 146.94(a)

		Facility Information

		Potential Risk Scenarios

		Risk Determination

		Emergency Response Action Based on Risk Level

		Response Action for Emergency Scenarios

		Local Resources and Infrastructure

		Response Personnel and Equipment





		Med Express Ambulance Service   (337) 623-5734

		Acadian Ambulance Service   (337) 291-3333

		Med Express Ambulance    (337) 585-5710

		EMS-Emergency Medical Services  (225) 389-5155

		Disaster Resource Group    (225) 478-3831

		Clean Harbors Environmental   (225) 778-3616

		Contractors to Notify for Services

		Justiss Oil Company (well services)  (318) 229-9017 or (318) 992-4111

		Jena, Louisiana

		Acadiana Shelle & Limestone, Inc. (site work) (337) 566-2101

		Krotz Springs, Louisiana

		Emergency Communications Plan

		Plan Review












 


Class VI UIC Project Plan Submissions 


This submission is for: 


      Project ID:    R06-LA-0012  


      Project Name:    Capio Sherburne CCS Well #1  


      Current Project Phase:    Pre-Injection Prior to Construction  


 


Testing and Monitoring 


      Are You Making a Testing and Monitoring Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Testing and Monitoring Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjPlan-11-


29-2022-1357/08_CapioFidelis_testing_and_monitoring_Redacted_V2.0.pdf 


Appendices and Supporting Materials Upload 


 


Injection Well Plugging 


      Are You Making an Injection Well Plugging Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Injection Well Plugging Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjPlan-11-


29-2022-1357/09_CapioFidelis_plugging_plan_Redacted_V2.0.pdf 


Appendices and Supporting Materials Upload 


 


PISC and Site Closure 


      Are You Making a Post-Injection Site Care and Site Closure Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Post-Injection Site Care and Site Closure Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-


PreConstruction/ProjPlan-11-29-2022-1357/10_CapioFidelis_pisc_sc_plan_Redacted_V2.0.pdf 


Appendices and Supporting Materials Upload 


 


Emergency and Remedial Response 


      Are You Making an Emergency and Remedial Response Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Emergency and Remedial Response Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-


PreConstruction/ProjPlan-11-29-2022-1357/11_CapioFidelis_emergency_remedial_response_plan_Redacted_V2.0.pdf 


Appendices and Supporting Materials Upload 


 


Complete Submission 


Authorized submission made by: Pete Hollis 


For confirmation a read-only copy of your submission will be emailed to:    michael.neese@fidelisinfra.com 



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjPlan-11-29-2022-1357/08_CapioFidelis_testing_and_monitoring_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjPlan-11-29-2022-1357/08_CapioFidelis_testing_and_monitoring_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjPlan-11-29-2022-1357/09_CapioFidelis_plugging_plan_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjPlan-11-29-2022-1357/09_CapioFidelis_plugging_plan_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjPlan-11-29-2022-1357/10_CapioFidelis_pisc_sc_plan_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjPlan-11-29-2022-1357/10_CapioFidelis_pisc_sc_plan_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjPlan-11-29-2022-1357/11_CapioFidelis_emergency_remedial_response_plan_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjPlan-11-29-2022-1357/11_CapioFidelis_emergency_remedial_response_plan_Redacted_V2.0.pdf
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